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What is claimed is: 

1. A pharmaceutical preparation comprising a VLA-4-antagonizing effective amount of one 
or more compounds of formula I 

O 



W' C ^N— (B) b — (C) c — (N) d — (CH^ (C) f (CH^ D (CH^ E 

Z Y 

(I) 

in which 

W is R^A-CCR 13 ) or R l -A-CH=C; 

Y is a carbonyl, thiocarbonyl or methylene group; 

Z is N(R°), oxygen, sulfur or a methylene group; 

A is a bivalent radical from the group consisting of (C r C 6 )-alkylene, (C 3 -C 7 )- 

cycloalkylene, phenylene, phenylene-^-CJ-alkyl, (C r Cg)-alkylenephenyl, phenylene- 
(C2-C 6 )-alkenyl or a bivalent radical of a 5- or 6-membered saturated or unsaturated ring 
which can contain 1 or 2 nitrogen atoms and can be mono- or disubstituted by (C r C 6 )- 
alkyl or doubly bonded oxygen or sulfur; 

B is a bivalent radical from the group consisting of (Cj-C^-alkylene, (Cj-C^-alkenylene, 
phenylene, phenylene-(C r C 3 )-alkyl, (C r C 3 )-alkylenephenyl, where the bivalent (Q-C*)- 
alkylene radical can be unsubstituted or substituted by a radical from the group 
consisting of (C r C 8 )-alkyl, (C 2 -C 8 )-alkenyl, (C 2 -C 8 )-alkynyl, (C 3 -C 10 )-cycloalkyl, (C3- 
Cio)-cycloalkyl-(C r C 6 )-alkyl, optionally substituted (C 6 -C 14 )-aryl, (C 6 -C 14 )-aryl- 
(Ci-C 6 )-alkyl optionally substituted in the aryl radical, optionally substituted heteroaryl 
and heteroaryl^Q-CJ-alkyl optionally substituted in the heteroaryl radical; 

D is CCR 2 )^ 3 ), N(R 3 ) or CH=C(R 3 ); 

E is tetrazolyl, (R 8 0) 2 P(0), HOSCO)* R'NHSCO^ or R 10 CO; 

R is hydrogen, (C r C 8 )-alkyl, (C3-C 8 )-cycloalkyl, optionally substituted (C 6 -C 14 )-aryl or 
(C 6 -C 14 )-aryl-(C r C g )-alkyl optionally substituted in the aryl radical; 

R° is hydrogen, (C r C 8 )-alkyl, (C 3 -C 12 )-cycIoalkyl, (C^C^cycloalkyKCrCO-alkyl, (C 6 - 
C 12 )-bicycloalkyl, (C 6 -C 12 )-bicycloalkyl-(C r C 8 )-alkyl, (C 6 -C 12 )-tricycloalkyl, (C^C^ 
tricycloalkyl-(C r C 8 )-alkyl, optionally substituted (C 6 -C 14 )-aryl, (C 6 -C 14 )-aryl-(C r C 8 )-alkyl 
optionally substituted in the aryl radical, optionally substituted heteroaryl, heteroaryl-(C x - 
C 8 )-alkyl optionally substituted in the heteroaryl radical, CHO, (C r C 8 )-alkyl-CO, (C 3 -C 12 )- 
cycloalkyl-CO, (C 3 -C 12 )-cycloalkyl-(C r C 8 >all^l-CO, (C 6 -C 12 )-bicycloalkyl-CO, (Q-C^- 
bicycloalkyl.(C r C 8 )-alkyl-CO, (Q-C^-tricycloalkyl-CO, (C 6 -C 12 )-tricycloalkyl- 
(C r C 8 )-alicyl-CO, optionally substituted (C 6 -C 14 )-aryl-CO, (Q-QJ-aiyKC^^-alkyl-CO 
optionally substituted in the aryl radical, optionally substituted heteroaryl-CO, heteroaryl- 
(C 1 -C 8 )-alkyl-CO optionally substituted in the heteroaryl radical, (CVC^-alkyl-SCO),, 
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(Ca-C^-cycloalkyl-SCO)., (Ca-C^-cycloalkyl^C^^-alkyl-SCO),,, (C 6 -C 12 )-bicycloalkyl- 
SCO),, (C^^bicycloalkyKCr^alkyl-SCO)^ (Q-C^tricycloalkyl-SCO)., (C 6 -C 12 )- 
tricycloalkyKC r C 8 )-alkyl-S(0) n , optionally substituted (Q-C^-aryl-SCO^CC^-CxJ-aryl- 
(CrC 8 )-alkyl-S(0) n optionally substituted in the aryl radical, optionally substituted 
heteroaryl-S(0) n or heteroaiyl-(C r C 8 )-alkyl-S(0) n optionally substituted in the heteroaryl 
radical, where n is 1 or 2; 
R 1 is X-NH-C^NHMCH^p or X'-NHKCH^ where p is 0, 1, 2 or 3; 

X is hydrogen^Q-CJ-alkyl, (C r C 6 )-alkylcarbonyl, (C r C 6 >alkoxycarbonyl, (C r C 18 > 
alkylcarbonyloxy-(C 1 -C 6 )-dkoxycarbonyl, optionally substituted (C 6 -C 14 )-arylcarbonyl, 
optionally substituted (C 6 -C 14 )-aryloxycarbonyl, (C 6 -C 14 )-aryl-(C r C 6 )-alkoxycarbonyl 
which can also be substituted in the aryl radical, (R s O)JP(0) 9 cyano, hydroxyl, (C r Q)- 
alkoxy, (C 6 -C 14 )-aryl-(C r C 6 )-alkoxy which can also be substituted in the aryl radical, or 
amino; 

X I has one of the meanings of X or is R-NH-C(=N-R M ), where R' and R M independently of 
one another have the meanings of X; 

R 2 is hydrogen, (C r C 8 )-alkyl, optionally substituted (C 6 -C 14 )-aryl, (C 6 -C 14 )-aryl-(C 1 -C 8 )-alkyl 
optionally substituted in the aryl radical or (C 3 -C 8 )-cycloalkyl; 

R 3 is hydrogen, (C r C 8 >alkyl, optionally substituted (C 6 -C 14 )-aryl, (C 6 -C 14 )-aiyl-(C r C 8 )-alkyl 
optionally substituted in the aryl radical, ((VC 8 )-cycloalkyl, (CVQ^alkenyl, (Q-Cg)- 
alkynyl, (C 2 -C 8 )-alkenylcarbonyl, (Q-C^-aikynylcarbonyl, pyridyl, R n NH, R 4 CO, COOR 4 , 
CON(CH 3 )R 14 , CONHR 14 , CSNHR 14 , COOR 15 , CON(CH 3 )R 15 or CONHR 15 ; 

R 4 is hydrogen or (C r C 28 )-alkyl which can optionally be mono- or polysubstituted by 
identical or different radicals R 4 '; 

R 4 ' is hydroxyl, hydroxycarbonyl, aminocarbonyl, mono- or di-((C r C 18 )-alkyl)aminocarbonyl, 
amino-(C 2 -C 18 )-alkylaminocarbonyI, amino-(C 1 -C 3 )-alkylphenyl-(C 1 -C 3 )- 
alkylaminocarbonyl, (C 1 -C 18 )-alkylcaitonylamino-(C 1 -C 3 )-alkylphenyl- 
(C!-C 3 )-alkylaminocarbonyl, (Ci-C^alkylcaibonylamino-^-C^ 
(Cg-CiJ-aryl-CCj-Cg^alkoxycarbonyl which can also be substituted in the aryl radical, 
amino, mercapto, (C r C 18 )-alkoxy, (Cj-C^-alkoxycarbonyl, optionally substituted 
(C 3 -C 8 )-cycloalkyl, halogen, nitro, trifluoroiuethyl or the radical R s ; 

R 5 is optionally substituted (C 6 -C 14 )-aryl, (C 6 -C 14 )-aryl-(C r C g )-alkyl optionally substituted in 
the aryl radical, a mono- or bicyclic 5- to 12-membered heterocyclic ring which can be 
aromatic, partially hydrogenated or completely hydrogenated and which can contain 
one, two or three identical or different heteroatoms from the group consisting of nitrogen, 
oxygen and sulfur, a radical R 6 or a radical R 6 CO-, where the aryl radical and, 
independently thereof the heterocyclic radical can be mono- or polysubstituted by 
identical or different radicals from the group consisting of (Q-C^-alkyl, (C r C 18 )-alkoxy, 
halogen, nitro, amino and trifluoromethyl; 

R 6 is R 7 R*N, R 7 0 or R 7 S or an amino acid side chain, a natural or unnatural amino acid, imino 
acid, optionally N-(C r C 8 )-alkylated or N-((C 6 -C 14 )-aryl-(C 1 -C 8 )-alkylated) azaamino acid 
or a dipeptide radical which can also be substituted in the aryl radical and/or in which the 
peptide bond can be reduced to -NH-CH 2 -, and their esters and amides, where hydrogen 
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or hydroxymethyl can optionally stand in place of free functional groups and/or where free 
functional groups can be protected by protective groups customary in peptide chemistry; 
R 7 is hydrogen, (C r C 18 )-alkyl, (C 6 -C u )-aiyl-(C r C 8 )-alkyl, (C r C 18 )-alkylcarbonyl, (Q-C^)- 
alkoxycarbonyl, (C 6 -C 14 )-arylcarbonyl, (C 6 -C 14 )-aryl-(C r Cg)-alkylcarbonyl or (C 6 -C 14 )- 
5 aryl-(C r C 18 )-alkyloxycarbonyl, where the alkyl groups can optionally be substituted by an 

amino group and/or where the aryl radicals can be mono- or polysubstituted by identical or 
different radicals from the group consisting of (C r C 8 )-alkyl, (Q-C^-alkoxy, halogen, 
nitro, amino and trifluoromethyl, or is a natural or unnatural amino acid, imino acid, 
optionally N-^Q-C^-alkylated or N-((C 6 -C 14 )-aryl-(C r C g )-alkylated) azaamino acid or a 
1 0 dipeptide radical which can also be substituted in the aryl radical and/or in which the 

peptide bond can be reduced to -NH-CH 2 -; 
R 8 is hydrogen, (C 1 -C 18 )-alkyl, optionally substituted (C 6 -C 14 )-aryl or (C 6 -C 14 )-aryKC!-C 8 )- 

alkyl which can also be substituted in the aryl radical; 
R 9 is hydrogen, aminocarbonyl, (Cj-C^-alkylaminocarbonyl, 
1 5 (C3-C 8 >cycloalkylaminocarbonyl, optionally substituted (C r C 14 )-arylaminocarbonyl, (C r 

C 18 >alkyl, optionally substituted (CVC 14 )-aryl or (C3-C 8 )-cycloalkyl; 
R 10 is hydroxyl, (Ci-C^-alkoxy, (C 6 -C 14 >aryl-{C r C 8 )-alkoxy which can also be substituted 
in the aryl radical, optionally substituted (C 6 -C 14 )-aryloxy, amino or mono- or di-((C x - 
C 18 )-alkyl)amino; 

20 R 11 is hydrogen, (Q-C^alkyl, R 12 CO, optionally substituted (CVC^aryl-SCO)* (C r C 18 )- 
alkyl-S(0)2, (C 6 -C 14 )-aryl-(C r C 8 )-all^l optionally substituted in the aryl radical or 
R^NHSCO^; 

R 12 is hydrogen, (C r C 18 )-alkyl, (Cj-C^-alkenyl, (CVC 8 )-alkynyl, optionaUy substituted (Q- 
C 14 >aryl, (Q-C^-alkoxy, (C 6 -C 14 )-aryl-(C r C 8 )-alkoxy which can also be substituted in 
25 the aryl radical, optionally substituted (C 6 -C 14 )-aryloxy, amino or mono- or di-((C r C 18 )- 

alkyl)amino; 

R 13 is hydrogen, (C r C 6 >alkyl, (Q-C^^aryl-CCi-C^-alkyl optionally substituted in the aryl 

radical or (C3-C 8 >cycloalkyl; 
R 14 is hydrogen or (Q-C^alkyl which can optionally be mono- or polysubstituted by 

30 identical or different radicals from the group consisting of hydroxyl, hydroxycarbonyl, 

aminocarbonyl, mono- or di-((C r Ci 8 )-alkyl)aminocarbonyl, amino-(C2-C 18 )- 
alkylaminocarbonyl, amino^Cj-Ca^alkylphenyl-^i-CjValkylaminocartionyl, 
(C^iJ-alkylcaiboii^^ (C r C 18 )- 
all4 r lcarbonyl-amino-(C 2 -C 18 )-alkylaminocarbonyl, (C 6 -C 14 )-aryl-(C r C 8 )-alkoxycarbonyl 

35 which can also be substituted in the aryl radical, amino, mercapto, (C 1 -C 18 )-alkoxy, (C r 

C 18 )-alkoxycarbonyl, optionally substituted (C 3 -C 8 )-cycloalkyl, HOS(0) 2 <C r C3)-alkyl, 
R 9 NHS(0) 2 -(C r C 3 )-alkyl, (R 8 0)2P(0)-(C r C 3 )-alkyl, tetrazolyl-(C r C 3 )-alkyl, halogen, 
nitro, trifluoromethyl and R 5 ; 
R 15 isR^Cx-C^alkylorR 16 ; 

40 R 16 is a 6- to 24-membered bicyclic or tricyclic radical which is saturated or partially 

unsaturated and which can also contain one to four identical or different heteroatoms 
from the group consisting of nitrogen, oxygen and sulfur and which can also be 
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substituted by one or more identical or different substituents from the group consisting of 

(C r C 4 >alkyl and oxo; 
b, c, d and f independently of one another are 0 or 1, but cannot all simultaneously be 0; 
e, g and h independently of one another are 0, 1, 2, 3, 4, 5 or 6; 

in all their stereoisomers forms and mixtures thereof in any ratio, and/or of their 
physiologically tolerable salts; and one or more physiologically acceptable carriers and/or 
additives. 

10 2. The preparation as claimed in claim 1, wherein 
W isR^A-CCR^orR^A-CHK:; 
Y is a carbonyl, thiocarbonyl or methylene group; 
Z is N(R°), oxygen, sulfur or a methylene group; 

A is a bivalent radical from the group consisting of (Q-CJ-alkylene, (C 3 -C 7 )-cycloalkylene, 
15 phenylene, phenylene-(C r C 6 )-alkyl, (C r C 6 )-alkylenephenyl, phenyiene-(C 2 -C 6 )-alkenyl or 

a bivalent radical of a 5- or 6-membered saturated or unsaturated ring which can contain 1 
or 2 nitrogen atoms and can be mono- or disubstituted by (C r C 6 )-alkyl or doubly bonded 
oxygen or sulfur, 

B is a bivalent radical from the group consisting of (Q-C^-alkylene, (CVCJ-alkenylene, 
20 phenylene, phenylene-^-C^alkyl, (C r C^)-alkylene-phenyl; 

D is CCR 2 )^ 3 ), N(R 3 ) or CH=C(R 3 ); 

E is tetrazolyl, (^0)^(0), HOSCO)* R'NHSCO^ or R 10 CO; 

R and R° independently of one another are hydrogen, (C r C 8 )-alkyl, (CVC^-cycloalkyl, 
optionally substituted (C 6 -C 14 )-aryl or (Q-CiJ-aryKQ-C^alkyl optionally substituted in 
25 the aryl radical; 

R 1 is X-NH-C^NHMCH^ or X^NHKCH^ where p is 0, 1, 2 or 3; 

X is hydrogen, (Q-C^-alkyl, (C r Q)-alkylcarbonyl, (Q-C^alkoxycarbonyl, (C r C 18 )- 
alkylcarbonyloxy«(C r C 6 )-alkoxycarbonyl, optionally substituted (C 6 -C 14 )-arylcarbonyl, 
optionally substituted (C^CjJ-aryloxycarbonyl, (Cfi-Cu^aryHCj-C^-alkoxycarbonyl 

30 which can also be substituted in the aryl radical, (R 8 0)^(0), cyano, hydroxyl, (C x -C^- 

alkoxy, (C 6 -C 14 >aiyl-(C r C 6 )-alkoxy which can also be substituted in the aryl radical, or 
amino; 

X I has one of the meanings of X or is R , -NH-C(=N-R") where R' and R" independently of one 
another have the meanings of X; 

35 R 2 is hydrogen, (CrC 8 )-alkyl, optionally substituted (C 6 -C 14 )-aryl, (C 6 -C w )-aryl-(C r C 8 )-alkyl 
optionally substituted in the aryl radical or (C 3 -C 8 )-cycloalkyl; 
R 3 is hydrogen, (C r C 8 )-alkyl, optionally substituted (C 6 -C 14 )-aryl, (C 6 -C I4 )-aryl-(C r C 8 )-alkyl, 
optionally substituted in the aryl radical, (C 3 -C 8 )-cycloalkyl, (Q-C^-alkenyl, (Q-Q)- 
alkynyl, (C^C^-alkenylcarbonyl, (C^CJ-alkynylcarbonyl, pyridyl, R n NH, R 4 CO, COOR 4 , 
40 CON(CH 3 )R 14 , CONHR 14 , CSNHR 14 , COOR 15 , CON(CH 3 )R 15 or CONHR 15 ; 

R 4 is hydrogen or (Cj-C^-alkyl which can optionally be mono- or polysubstituted by 
identical or different radicals R 4 '; 
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R 4, is hydroxyl, hydroxycarbonyl, aminocarbonyl, mono- or di-((C 1 -C 1 g)-alkyl)aminocarbonyl, 
amino-(C2-C 18 >alkylaminocarbonyl, amino^C r C 3 )-alkylphenyl- 
(C r C 3 )-alkylaminocarbonyl, (C r C 18 >alkylcaitonylamin<^C 1 4^)-alkylphenyl-(C^ 
alkylaminocarbonyl, (C 1 -C 18 )-alkylcarbonylamino-(C 2 -C 18 >alkylai^ (C^-CfJ- 
5 aryl-(C r C 8 )-alkoxycarbonyl which can also be substituted in the aryl radical, amino, 

mercapto, (C r C 18 j-alkoxy, (C r C 18 )-alkoxycarbonyl, optionally substituted (CVCg)- 
cycloalkyl, halogen, nitro, trifluoromethyl or the radical R 5 ; 
R 5 is optionally substituted (C 6 -C 14 )-aryl, (C^C u yaryl-(C r C % ydikyl optionally substituted in 
the aryl radical, a mono- or bicyclic 5- to 12-membered heterocyclic ring which can be 
1 0 aromatic, partially hydrogenated or completely hydrogenated and which can contain one, 

two or three identical or different heteroatoms from the group consisting of nitrogen, 
oxygen and sulfur, a radical R 6 or a radical R 6 CO-, where the aryl radical and, 
independently thereof the heterocyclic radical can be mono- or polysubstituted by 
identical or different radicals from the group consisting of (C 1 -C 18 )-alkyl, (C r C 18 )-alkoxy, 
1 5 halogen, nitro, amino or trifluoromethyl; 

R 6 is R 7 R*N, R 7 0 or R 7 S or an amino acid side chain, a natural or unnatural amino acid, imino 
acid, optionally N-(C r C 8 )-alkylated or N-^Q-CiJ-aryKCi-Cg^alkylated) azaamino acid 
or a dipeptide radical which can also be substituted in the aryl radical and/or in which the 
peptide bond can be reduced to -NH-CH 2 -, and their esters and amides, where hydrogen 
20 or hydroxymethyl can optionally stand in place of free functional groups and/or where free 

functional groups can be protected by protective groups customary in peptide chemistry; 
R 7 is hydrogen, (C r C 18 )-alkyl, (C 6 -C 14 >aryl-(C r C 8 )-alkyl, (C r C 18 )-alkylcarbonyl, (C r C 18 )- 
alkoxycarbonyl, (C 6 -C 14 >arylcarbonyl, (C^C 14 >aryl-(C r C 8 )-alkylcarbonyl or (C«rC 14 )- 
aryl-(C r C 18 )-alkyloxycarbonyl, where the alkyl groups can optionally be substituted by an 
25 amino group and/or where the aryl radicals can be mono- or polysubstituted by identical or 

different radicals from the group consisting of (C r C 8 )-alkyl, (C r C 8 )-alkoxy, halogen, 
nitro, amino and trifluoromethyl, or is a natural or unnatural amino acid, imino acid, 
optionally N-(C r C 8 )-alkylated or N-((C 6 -C 14 )-aryl-(C r C 8 >alkylated) azaamino acid or a 
dipeptide radical which can also be substituted in the aryl radical and/or in which the 
30 peptide bond can be reduced to -NH-CH 2 -; - 

R 8 is hydrogen, (C r C 18 )-alkyl, optionally substituted (C 6 -C 14 >aryl or (CVC^-aryHQ-Cg)- 

alkyl which can also be substituted in the aryl radical; 
R 9 is hydrogen, aminocarbonyl, (C^C^^alkylaminocarbonyl, 

(C 3 -C 8 )-cycloalkylaminocarbonyl, optionally substituted (C 6 -C 14 )-arylaminocarbonyl, (C r 
35 C 18 )-alkyl, optionally substituted (C 6 -C 14 )-aryl or (CVC^-cycloalkyl; 

R 10 is hydroxyl, (C r C 18 )-alkoxy, (C 6 -C 14 )-aryl-(C r C 8 )-alkoxy which can also be substituted 
in the aryl radical, optionally substituted (C 6 -C 14 )-aryloxy, amino or mono- or di-((C r 
C 18 )-alkyl)amino; 

R n is hydrogen, (C r C 18 )-alkyl, R 12 CO, optionally substituted (C 6 -C 14 )-aryl-S(0)2, (C r C 18 )- 
40 alkyl-S(0)2, (C 6 -C 14 )-aryl-(C r C 8 )-all^l optionally substituted in the aryl radical or 

R^SCO^; 

R 12 is hydrogen, (C r C 18 )-alkyl, (Q-CJ-alkenyl, (Q-CJ-alkynyl, optionally substituted (C 6 - 
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C 14 )-aryl, (C r C lg )-alkoxy, (C^C 14 )-aryl-(C r C 8 )-alkoxy which can also be substituted in 
the aryl radical, optionally substituted (C 6 -C 14 >aryloxy, amino or mono- or di-((C r C 18 )- 
alkyl)amino; 

R 13 is hydrogen, (CVC^-alkyl, (C 6 -C 14 )-aryl-(C r C 8 )-alkyl optionally substituted in the aryl 
5 radical or (C 3 -C 8 )-cycloalkyl; 

R 14 is hydrogen or (Q-C^-alkyl which can optionally be mono- or polysubstituted by 
identical or different radicals from the group consisting of hydroxyl, hydroxycarbonyl, 
aminocarbonyl, mono- or di-((C 1 -C 18 )-alkyl)aminocarbonyl, amino^Cj-C^)- 
alkylaminocarbonyl, amino-(C r C 3 )-aUcylphenyl-(C r C^^ 
10 (C 1 -C 18 )-alkylcarbonylamino-(C 1 -C 3 )-aikylphenyl-(C 1 -C3)^ (Cx-C 18 )- 

altylcai*onylamino-(<V^ (C 6 -C 14 >aryl-(C r C 8 )-alkoxycarbonyl 
which can also be substiuted in the aryl radical, amino, mercapto, (C r C 18 )-alkoxy, (C r 
C 18 )-alkoxycarbonyl, optionally substituted (C 3 -C 8 )-cycloalkyl, HOS(0) 2 ^C r C 3 )-alkyl, 
R 9 NHS(0) 2 -(C 1 -C 3 )-alkyl, (R 8 0) 2 P(OHC r C 3 )-alkyl, tetrazolyHCj-C^-alkyl, halogen, 
1 5 nitro, trifluoromethyl and R 5 ; 

R 15 is R 16 -(Cx-C 6 )-alkyl or R 16 ; 

R 16 is a 6- to 24-membered bicyclic or tricyclic radical which is saturated or partially 

unsaturated and which can also contain one to four identical or different heteroatoms 
from the group consisting of nitrogen, oxygen and sulfur and which can also be 
20 substituted by one or more identical or different substituents from the group consisting of 

(C r C 4 )-alkyl and oxo; 
b, c, d and f independently of one another are 0 or 1, but cannot all simultaneously be 0; 
e, g and h independently of one another are 0, 1, 2, 3, 4, 5 or 6; wherein said compound or 
compounds may be present in all their stereoisomeric forms and mixtures thereof in any ratio, 
25 and/or as their physiologically tolerable salts. 

3. The preparation as claimed in claim 1, wherein R° is (C r C 8 )-alkyl, (C3-C 8 )-cycloalkyl, (C 3 - 
C 8 )-cycloalkyl-(C r C 4 )-alkyl, optionally substituted (CVC 14 )-aryl or (C 6 -C 14 >aryKC r C 8 )-alkyl 
optionally substituted in the aryl radical; wherein said compound or compounds may be 

30 present in all their stereoisomeric forms and mixtures thereof in any ratio, and/or as their 
physiologically tolerable salts. 

4. The preparation as claimed in claim 3, wherein R° is biphenylylmethyl, naphthylmethyl or 
benzyl each of which is unsubstituted or monosubstituted or polysubstituted in the aryl radical; 

35 wherein said compound or compounds may be present in all their stereoisomeric forms and 
mixtures thereof in any ratio, and/or as their physiologically tolerable salts. 

5. The preparation as claimed in claim 1, wherein simultaneously 

W is R^A-CHK: and therein A is a phenylene radical, or W is R^A-CCR 13 ) and therein A is a 
40 bivalent radical from the group consisting of methylene, ethylene, trimethylene, 
tetramethylene, pentamethylene, cyclohexylene, phenylene, phenylenemethyl; 
B is a bivalent radical from the group consisting of methylene, ethylene, trimethylene, 
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tetramethylene, vinylene, phenylene, or is substituted methylene or ethylene; 
EisR 10 CO; 

R is hydrogen, (C r C 6 )-alkyl or benzyl; 

R° is (C r C 8 )-alkyl, (C 3 -C 8 )-cycloalkyl, optionally substituted (C 6 -C 14 )-aryl or (C 6 -C 14 )-aryl- 
5 (C r C 8 )-alkyl optionally substituted in the aryl radical; 

R 1 is X-NH-C(=NH), X-NH-C(=NX)-NH or X-NH-CH 2 ; 

X is hydrogen, (Ci-C^-alkylcarbonyl, (C r Q)-alkoxycarbonyl, (C 1 -C 8 )-alkylcarbonyloxy-(C 1 - 
C 6 )-alkoxycarbonyl, (C 6 -C 14 )-aryI-(C r C 6 )-alkoxycarbonyl or hydroxyl; 
R 2 is hydrogen or (Cj-C^-alkyl; 
10 R 3 is (C r C 8 )-alkyl, optionally substituted (C 6 -C 14 )-aryl, (C 6 -C 14 >aryHC r C 8 )-alkyl, (CVC,)- 
cycloalkyl, (Q-C^alkenyl, (C 2 -C 8 )-alkynyl, pyridyl, R n NH, R 4 CO, COOR 4 , CONHR 14 , 
CSNHR 14 , COOR 15 and CONHR 15 ; 

and e, g and h independently of one another are the numbers 0, 1, 2 or 3; wherein said 
compound or compounds may be present in all their stereoisomeric forms and mixtures thereof 
15 in any ratio, and/or as their physiologically tolerable salts. 

6. The preparation as claimed in claim 1, wherein W is R^A-CCR 13 ) and R 13 is (C r C 6 )-alkyl, 
(C 6 -C 14 )-aryl-(C r C 8 )-alkyl optionally substituted in the aryl radical or (Cj-CO-cycloalkyl; 
wherein said compound or compounds may be present in all their stereoisomeric forms and 

20 mixtures thereof in any ratio, and/or as their physiologically tolerable salts. 

7. The preparation as claimed in claim 1, wherein R 3 is optionally substituted (Q-C 14 )-aryl, 
COOR 4 , R U NH or CONHR 14 , where -NHR 14 is the radical of an a-amino acid, its co-amino- 
(QrC 8 )-alkylamide, to (C r C 8 )-alkyl ester or its (C 6 -C 14 )-aryl-(C r C 4 )-alkyl ester; wherein said 

25 compound or compounds may be present in all their stereoisomeric forms and mixtures thereof 
in any ratio, and/or as their physiologically tolerable salts. 

8. The preparation as claimed in claim 7, wherein the radical of the a-amino acids is selected 
from the group consisting of valine, lysine, phenylglycine, phenylalanine, tryptophan, and their 

30 (C r C 8 )-alkyl esters or (C 6 -C 14 >aryl-(C r C 4 )-alkyl esters; wherein said compound or 

compounds may be present in all their stereoisomeric forms and mixtures thereof in any ratio, 
and/or as their physiologically tolerable salts. 

9. The preparation as claimed in claim 1, wherein 
35 W is R'-A-CCR 13 ); 

Y is a carbonyl group; 
Z isN(R°); 

A is ethylene, trimethylene, tetramethylene, pentamethylene, cyclohexylene, phenylene or 
phenylenemethyl; 
40 B is an unsubstituted or substituted methylene radical; 
D is C(R*)(R 3 ); 
EisR 10 CO; 
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R is hydrogen or (C x -C 4 )-alkyl; 

R° is (C r C 8 )-alkyl, (Ca-C^-cycloalkyl, optionally substituted (Q-C^aryl or (Q-C^aryl- 

(C r C 8 )-alkyl optionally substituted in the aryl radical; 

R 1 is H 2 N-C(=NH), H 2 N-C(=NH)-NH or H 2 N-CH 2 ; 

R 2 is hydrogen; 

R 3 is the radical CONHR 14 ; 

R 10 is hydroxyl or (C r C g )-alkoxy; 

R 13 is (C r C 6 )-alkyl, (C 3 -C 7 )-cycloalkyl or benzyl; 

R 14 is methyl which is substituted by hydroxycarbonyl and a radical from the group consisting 
of (Cx-CJ-alkyl, phenyl and benzyl, or is methyl which is substituted by (C r C 8 >- 
alkoxycarbonyl and a radical from the group consisting of (C r C 4 )-alkyl, phenyl and benzyl; 
b, c and d are 1 and e, f and g are 0; 

h is 1 or 2; wherein said compound or compounds may be present in all their stereoisomeric 
forms and mixtures thereof in any ratio, and/or as their physiologically tolerable salts. 

10. The preparation as claimed in claim 1, wherein simultaneously W is R 1 -A-CH=C and 
therein A is a phenylene radical, or W is R^A-CCR 13 ) and therein A is a bivalent radical from 
the group consisting of methylene, ethylene, trimethylene, tetramethylene, pentamethylene, 
cyclohexylene, phenylene, phenylenemethyl; 

B is a bivalent radical from the group consisting of methylene, ethylene, trimethylene, 
tetramethylene, vinylene, phenylene or is substituted methylene or ethylene; 
EisR 10 CO; 

R is hydrogen or (Cj-C^-alkyl; 

R° is (C r C 8 )-alkyl, (C 3 -C 8 )-cycloalkyl, optionally substituted (C 6 -C 14 )-aryl or (C 6 -C 14 )-aryl- 
(Q-C 8 )-aIkyl optionally substituted in the aryl radical; 
R 1 is X-NH-C(=NH), X-NH-C(=NX)-NH or X-NH-CH 2 ; 

X is hydrogen, (C r Q)-alkylcarbonyl, (C r C 6 )-alkoxycarbonyl, (C r C g )-alkylcarbonyloxy-(C r 
C 6 )-alkoxycarbonyl, (Q-Cj^aryl-CCj-CJ-alkoxycarbonyl or hydroxyl; 
R 2 is hydrogen or (C r C 8 )-aJkyl; 

R 3 is CONHR 15 or CONHR 14 where R 14 herein i 4 a (C r C 8 >alkyl radical which is unsubstituted 
or substituted by one or more (C 6 -C 14 )-aryl radicals; 

R 15 is R^CpC^-alkyl or R 16 , where R 16 is a 7- to 12-membered bridged bicyclic or tricyclic 
radical which is saturated or partially unsaturated and which can also contain one to four 
identical or different heteroatoms from the group consisting of nitrogen, oxygen and sulfur and 
which can also be substituted by one or more identical or different substituents from the group 
consisting of (C r C 4 )-alkyl and oxo; 

and e, g and h independently of one another are the numbers 0, 1, 2 or 3 and b, c and d are 1; 
wherein said compound or compounds may be present in all their stereoisomeric forms and 
mixtures thereof in any ratio, and/or as their physiologically tolerable salts. 

11. The preparation as claimed in claim 10, wherein R 15 is an adamantyl radical or an 
adamantylmethyl radical; wherein said compound or compounds may be present in all their 
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stereoisomer^ forms and mixtures thereof in any ratio, and/or as their physiologically tolerable 
salts. 

12. The preparation as claimed in claim 1, wherein simultaneously 
5 WisR^A-QR 13 ); 

Y is a carbonyl group; 
ZisN(R°); 

A is ethylene, trimethylene, tetramethylene, pentamethylene, cyclohexylene, phenylene or 
phenylenemethyl; 
10 B is an unsubstituted or substituted methylene radical; 
D is C^CR 3 ); 
EisR 10 CO; 

R is hydrogen or (C r C 4 )-alkyl; 

R° is (C r C 8 )-alkyl, (C 3 -C 8 )-cycloalkyl, optionaUy substituted (Cg-CjJ-aryl or (C 6 -C 14 )-aryl- 
1 5 (C 1 -C 8 )-alkyl optionally substituted in the aryl radical; 
R 1 is H 2 N-C(=NH), H 2 N-C(=NH)-NH or H 2 N-CH 2 ; 
R 2 is hydrogen; 

R 3 is CONHR 15 or CONHR 14 where R 14 herein is a (C r C 6 )-alkyl radical which is unsubstituted 
or substituted by one or more (C 6 -C 10 )-aryl radicals; 
20 R 10 is hydroxyl or (C r C 8 )-alkoxy; 

R 13 is (C r Q)-alkyl, (CVC 7 )-cycloalkyl or benzyl; 

R 15 is an adamantyl radical or an adamantylmethyl radical; 

b, c and d are 1 and e, f and g are 0; 

h is 1 or 2; wherein said compound or compounds may be present in all their stereoisomeric 
25 forms and mixtures thereof in any ratio, and/or as their physiologically tolerable salts. 

13. The preparation as claimed in claim 1, wherein simultaneously 
WisR^A-CCR 13 ); 

Y is a carbonyl group; 
30 ZisN(R°); 

A is ethylene, trimethylene, tetramethylene, pentamethylene, cyclohexylene, phenylene, 
phenylenemethyl; 

B is an unsubstituted or substituted methylene radical or ethylene radical; 
D is C(R^(R 3 ); 
35 EisR 10 CO; 

R is hydrogen or (C r C 4 )-alkyl; 

R° is (C r C 8 )-alkyl, (C 3 -C 8 )-cycloalkyl, optionally substituted (C 6 -C 14 )-aryl or (C 6 -C 14 >aryl- 
(C r C 8 )-alkyl which is optionally substituted in the aryl radical; 
R 1 is H 2 N-C(=NH), H 2 N-C(=NH)-NH or H^-CK,; 
40 R 2 is hydrogen; 

R 3 is an unsubstituted phenyl radical or naphthyl radical, a phenyl radical or naphthyl radical 
substituted by one, two or three identical or different radicals from the group consisting of 
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(C r C 4 )-alkyl, (Cj-C^alkoxy, hydroxyl, halogen, trifluoromethyl, nitro, methylenedioxy, 
ethylenedioxy, hydroxycaibonyl, (C r C 4 >alkoxycarbonyl, aminocarbonyl, cyano, phenyl, 
phenoxy, benzyl and benzyloxy, a pyridyl radical, a (C r C 4 )-alkyl radical, a (CVC^-alkenyl 
radical, a (C 2 -C 4 )-alkynyl radical or a (Q-C^-cycloalkyl radical; 
5 R 10 is hydroxyl or (C r C 8 )-alkoxy; 

R 13 is (C r C 6 )-alkyl, (Q-Q^cycloalkyl or benzyl; 
b, c and d are 1 and e, f and g are 0; 

h is 1 or 2; wherein said compound or compounds may be present in all their stereoisomeric 
forms and mixtures thereof in any ratio, and/or as their physiologically tolerable salts. 

10 

14. The preparation as claimed in claim 1, wherein simultaneously 
W is R^A-CCR 13 ); 

Y is a carbonyl group; 
ZisN(R°); 

15 A is ethylene, trimethylene, tetramethylene, pentamethylene, cyclohexylene, phenylene, 
phenylenemethyl; 

B is an unsubstituted or substituted methylene radical or ethylene radical; 

D is C(R^)(R 3 ); 

EisR 10 CO; 
20 R is hydrogen or (C r C 4 )-alkyl; 

R° is (C r C 8 )-alkyl, (Q-CJ-cycloalkyl, optionally substituted (C 6 -C 14 )-aryl or (C 6 -C 14 )-aryl- 

(C r C 8 )-alkyl optionally substituted in the aryl radical; 

R 1 is H 2 N-C(=NH), H 2 N-C(=NH)-NH or H^-CI^; 

R 2 is hydrogen; 
25 R 3 is R n NH; 

R 10 is hydroxyl or (C r C 8 )-alkoxy; 

R 13 is (C r C 6 )-alkyl, (Gj-C^-cycloalkyl or benzyl; 

b, c, d and e are 1 and f and g are 0; 

h is 0; wherein said compound or compounds may be present in all their stereoisomeric forms 
30 and mixtures thereof in any ratio, and/or as their .physiologically tolerable salts. 

15. The preparation as claimed in claim 1 in which a substituted methylene radical or 
substituted ethylene radical representing the group B carries as a substituent a radical from the 
group consisting of (C r C 8 )-alkyl, (C 2 -C 6 )-alkenyl, (Q-C^-alkynyl, ((VC 8 )-cycloalkyl, (C 3 - 

35 C 8 )-cycloalkyKC r C 4 )-alkyl, optionally substituted (C 6 -C 10 )-aryl, (C 6 -C 10 )-aiyKC r C 4 )-alkyl 
optionally substituted in the aryl radical, optionally substituted heteroaryl and heteroaryl- 
(C r C 4 )-alkyl; wherein said compound or compounds may be present in all their stereoisomeric 
forms and mixtures thereof in any ratio, and/or as their physiologically tolerable salts. 

40 16. The preparation as claimed in claim 1, in which B is an unsubstituted methylene radical or 
a methylene radical which is substituted by a (C r C 8 )-alkyl radical; wherein said compound or 
compounds may be present in all their stereoisomeric forms and mixtures thereof in any ratio, 
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and/or as their physiologically tolerable salts. 

17. The preparation as claimed in claim 1, in which B is an unsubstituted methylene radical or 
a methylene radical which is substituted by a (C r C 6 )-alkyl radical; wherein said compound or 

5 compounds may be present in all their stereoisomeric forms and mixtures thereof in any ratio, 
and/or as their physiologically tolerable salts. 

18. The preparation as claimed in claim 1 wherein the VLA-4-antagonizing effective amount 
is an amount effective for suppressing inflammation. 

10 

19. The preparation as claimed in claim 1 wherein the VLA-4-antagonizing effective amount 
is an amount effective for inhibiting leucocyte migration and/or adhesion. 

20. The preparation as claimed in claim 1 wherein the VLA-4-antagonizing effective amount 
15 is an amount effective for treatment or prevention of a disease or disorder selected from the 

group consisting of rheumatoid arthritis, inflammatory bowel disease, systemic lupus 
erythematosus, inflammatory disorders of the central nervous system, asthma, allergies, 
cardiovascular disorders, arteriosclerosis, restenoses, diabetes, damage to organ transplants, 
tumor growth, tumor metastasis, and malaria. 

20 

21. A method for suppressing inflammation comprising administering to a subject in need 
thereof an effective amount of the preparation as claimed in claim 1. 

22. A method for antagonizing VLA-4 comprising administering to a subject in need thereof 
25 an effective amount of the preparation as claimed in claim 1. 

23. A method for treating or preventing a disease or disorder selected from the group 
consisting of rheumatoid arthritis, inflammatory bowel disease, systemic lupus erythematosus, 
inflammatory disorders of the central nervous system, asthma, allergies, cardiovascular 

30 disorders, arteriosclerosis, restenoses, diabetes, damage to organ transplants, tumor growth, 
tumor metastasis, and malaria comprising administering to a subject in need thereof an 
effective amount of the preparation as claimed in claim 1. 

24. A method for the treatment or prophylaxis of diseases in which leucocyte adhesion and/or 
35 leucocyte migration exhibits an undesired extent comprising administering to a subject in need 

thereof an effective amount of the preparation as claimed in claim 1. 

25. A compound of the formula lb 
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W N 
I I 
N Y 



— (B) b — 




D (CH 2 ) h E 



(lb) 



R° 



in which 

W isR^A-CHorR'-A-CHK:; 

Y is a carbonyl, thiocarbonyl or methylene group; 

A is a bivalent radical from the group consisting of (C r C 6 )-alkylene, (C3-C 7 )-cycloalkylene 
phenylene, phenyleneKQ-CJ-alkyl, (Q-C^alkylenephenyl, phenylene-^-C^-alkenyl o'r 
a bivalent radical of a 5- or 6-membered saturated or unsaturated ring which can contain 1 
or 2 nitrogen atoms and can be mono- or disubstituted by (Q-C^alkyl or doubly bonded 
oxygen or sulfur, 

B is a bivalent radical from the group consisting of (Q-CJ-alkylene, (Q-QValkenylene 

phenylene, phenylene-(C 1 -C3)-alkyl, (C x -C 3 )-alkylenephenyl; 
D isCCR 2 )^ 3 ); 

E is tetrazolyl, (R*0)J(0), HOS^ R»NHS(0) 2 or R 10 CO; 

R is hydrogen, (Q-C^alkyl, (C 3 -C K )-cycloalkyl, optionally substituted (Q-C^-aryl or (Q- 
Ci^-aryl-CCj-C^-alkyl optionally substituted in the aryl radical; * " " " 

R° is (C7-C,)-alkyl, (C 3 -C 8 )-cycloalkyl, optionally substituted (Q-C^-aryl or (C 6 -C 14 )-aryl- 
(C r C g )-allqrl optionally substituted in the aryl radical- 

R 1 is X-NH-^NHXCH^ or X^NH^CH,),, where p is one of the numbers 0, 1, 2 and 3- 

X is hydrogen, (C r Q)-alkyl, (C r C 6 )-alkylcaibonyl, (Q-C^-alkoxycarbonyl, (C r C lg > ' 
alkylcarbonyloxy^C-C^-alkoxycarbonyl, optionally substituted (CVC^arylcarbonyl 
optionally substituted (C 6 -C 14 >aryloxycarbonyl, (C 6 -C 14 )-aryl-(C 1 -C 6 ).alkoxycarbonyl ' 
which can also be substituted in the aryl radical, (R'O^CO), cyano, hydroxyl, (Q-Q)- 
alkoxy, (Q-C^aryHQ-C^-alkoxy which can also be substituted in the aryl radical or 
amino; ' 

X I has one of the meanings of X or is R'-NH-C(=N-R M ), where R' and R" independently of 
one another have the meanings of X; 

R 2 is hydrogen or phenyl; 

R 3 is hydrogen, COOR 4 , CON(CH 3 )R 4 or CONHR 4 ; 

R 4 is hydrogen or (Q-C^-alkyl which can optionally be mono- or polysubstituted by 

identical or different radicals R 4 '; 
R 4 ' is hydroxyl, hydroxycarbonyl, aminocaibonyl, mono- or di^C^jg^alkyOaminocarbonyl 

ammo-(C 2 -C 18 )-alkylaminocarbonyI, animo-CCj-C^-alkylphenyl-CCVC,)- 

alkylaminocarbonyl, (C 1 -C, g )-alkylcaibonylamino-(C 1 -C 3 )-alkylphenyl- 

(C r Q)-alkylanimocarbonyl,(C 1 -C 18 )-alkylcarbonylamm 

( C 6-Ci4)-aryl-(C,-C g )-alkoxycarbonyl which can also be substituted in the aryl radical, ' 
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amino, mercapto, (C r C 18 )-alkoxy, (C r C 18 )-alkoxycarbonyl, optionally substituted 
(C 3 -C 8 )-cycloalkyl, halogen, nitro, trifluoromethyl or the radical R 5 ; 

R 5 is optionally substituted (C 6 -C 14 )-aryl, (C 6 -C 14 )-aryKC r C 8 >alkyl optionally substituted in 
the aryl radical, a mono- or bicyclic 5- to 12-membered heterocyclic ring which can be 
aromatic, partially hydrogenated or completely hydrogenated and which can contain 
one, two or three identical or different heteroatoms from the group consisting of nitrogen, 
oxygen and sulfur, a radical R 6 or a radical R 6 CO-, where the aryl radical and, 
independently thereof, the heterocyclic radical can be mono- or polysubstituted by 
identical or different radicals from the group consisting of (Q-Cjg^alkyl, (C r C 18 )-alkoxy, 
halogen, nitro, amino and trifluoromethyl; 

R 6 is R 7 R*N, R 7 0 or R 7 S or an amino acid side chain, a natural or unnatural amino acid, imino 
acid, optionally N-(C r C 8 )-alkylated orN-((C 6 -C 14 )-aiyl-(C r C 8 )-alkylated) azaamino acid 
or a dipeptide radical which can also be substituted in the aryl radical and/or in which the 
peptide bond can be reduced to -NH-CH 2 -, and their esters and amides, where hydrogen 
or hydroxymethyl can optionally stand in place of free functional groups and/or where free 
functional groups can be protected by protective groups customary in peptide chemistry; 

R 7 is hydrogen, (C r C 18 )-alkyl, (C 6 -C 14 )-aryl-(C r C 8 )-alkyl, (C r C 18 )-alkylcarbonyl, (C r C 18 )- 
alkoxycarbonyl, (C 6 -C 14 )-arylcarbonyl, (C 6 -C a4 )-aiyl-(C r C 8 )-alkylcarbonyl or (C 6 -C 14 )- 
aryl-(C r C 18 )-alkyloxycarbonyl, where the alkyl groups can optionally be substituted by an 
amino group and/or where the aryl radicals can be mono- or polysubstituted by identical 
or different radicals from the group consisting of (C r C 8 )-alkyl, (C r C 8 )-alkoxy, halogen, 
nitro, amino and trifluoromethyl, or is a natural or unnatural amino acid, imino acid, 
optionaUy N-CC^C^-alkylated or N-((C 6 -C 14 )-aryl-(C r C 8 )-alkylated) azaamino acid or a 
dipeptide radical which can also be substituted in the aryl radical and/or in which the 
peptide bond can be reduced to -NH-CH 2 -; 

R 8 is hydrogen, (C x -C 18 )-alkyl, optionally substituted (C 6 -C 14 )-aryl or (C r C 14 )-aiyl-<C 1 -C g )- 
alkyl which can also be substituted in the aryl radical; 

R 9 is hydrogen, aminocarbonyl, (C r C 18 )-alkylaminocarbonyl, 

(C3-C 8 )-cycloalkylaminocaibonyl, optionally substituted (C 6 -C 14 )-arylaminocarbonyl, (C r 
C 18 )-alky£ optionally substituted (C 6 -C 14 >aryl or (Q-C 8 >cycloalkyl; 

R 10 is hydroxyl, (C r C 18 )-alkoxy, (C 6 -C 14 )-aryl-(C r C 8 )-alkoxy which can also be substituted 
in the aryl radical, optionally substituted (C 6 -C 14 )-aryloxy, amino or mono- or di-((C r 
C 18 )-alkyl)amino; 

b, c and d independently of one another can be 0 or 1, but cannot all 

simultaneously be 0; 

h is one of the numbers 0, 1, 2, 3, 4, 5 and 6; 

in all its stereoisomer^ forms and mixtures thereof in any ratio, and/or its physiologically 
tolerable salts. 

26. A pharmaceutical preparation, which comprises one or more compounds of the formula lb 
as claimed in claim 25 and/or their physiologically tolerable salts in addition to one or more 
pharmaceutical^ innocuous carriers and/or additives. 
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27. A compound of the formula Ic 




I I 



N Y 

' (Ic) 



in which 

W isR^A-CCR 13 ); 

Y is a carbonyl, thiocarbonyl or methylene group; 
A is a phenylene radical; 

B is a bivalent radical from the group consisting of (Cj-C^-alkylene, (Cj-C^-alkenylene, 

phenylene, phenylene-CQ-C^-alkyl, (C 1 -C 3 )-alkylenephenyl; 
D is CCR 2 )^ 3 ), N(R 3 ) or CH^CR 3 ); 

E is tetrazolyl, (R'O^O), HOSCO)* R 9 NHS(0) 2 or R l0 CO; 

R is hydrogen, (Q-Cg^alkyl, (C 3 -C 8 )-cycloalkyl, optionally substituted (Q-CjJ-aryl or (C 6 - 

C M )-aryl-(C r Cg)-alkyl optionally substituted in the aryl radical; 
R° is (Cs-CMi-aryHC^gValkyl optionally substituted in the aryl radical; 
R 1 is X-NH-C(=NH)-(CH 2 ) p or X^NH-CCH^p, where p is 0, 1, 2 or 3; 

X is hydrogen, (Q-C^alkyl, (Q-C^alkylcarbonyl, (Q-C^alkoxycarbonyl, (C r C I8 )- 
alkylcarbonyloxy-(C I -C 6 )-alkoxycarbonyl, optionally substituted (Q-CM^arylcarbonyl, 
optionally substituted (C 6 -C 14 >aryloxycarbonyl, (C 6 -C 14 >aryl-(C,-C^alkoxycarbonyl 
which can also be substituted in the aryl radical, (K'O)JP(0), cyano, hydroxyl, (C,-C«)- 
alkoxy, (C^C^aiyKCi-CsValkoxy which can also be substituted in the aryl radical, or 
amino; 

X I has one of the meanings of X or is R'-NH-C(=N-R"), where R* and R" independently of 
one another have the meanings of X; 

R 2 is hydrogen, (Q-C^alkyl optionally substituted (Q-C 14 >aryl, (Cg-C^aryKCi-C^-alkyl 
optionally substituted in the aryl radical or (C 3 -C 8 )-cycloalkyl; 

R 3 is hydrogen, (C,-C g )-alkyl, optionally substituted (C 6 -C 14 )-aryl, (C 6 -C, 4 )-aryl-(C r C8>alkyl, 
optionally substituted in the aryl radical, (C 3 -Cg)-cycloalkyl, (Cj-C^-alkenyl, (Cj-Cg)- 
alkynyl, (C 2 -Cg>alkenylcarbonyl, (Q-Cg^alkynylcarbonyl, pyridyl, R"NH, R 4 CO, COOR 4 , 
CON(CH 3 )R 14 , CONHR 14 , CSNHR 14 , COOR 15 , CON(CH 3 )R 15 or CONHR 15 ; 

R 4 is hydrogen or (C 1 -C 28 )-alkyl which can optionally be mono- or polysubstituted by 
identical or different radicals R 4 '; 

R 4 ' is hydroxyl, hydroxycarbonyl, aminocarbonyl, mono- or di-((C 1 -C l8 )-alkyl)aminocarbonyl, 
ammo-(C2-C,g)-alkylaminocarbonyl, amino-(C,-C 3 )-alkylphenyl-(C 1 -C 3 )- 
alkylaminocarbonyl, (Ci-Cjg^alkylcartJonylamino-CCj-Ca^-alkylphenyl- 
(C,-C3)-alkylaminocarbonyl, (C,-Ci 8 )-alkylcarbonylanimo-(C^-C 1 g)-all<ylaminocarbonyl, 
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(C 6 -C 14 )-aryl-(C 1 -C 8 )-alkoxycarbonyl which can also be substituted in the aryl radical, 
amino, mercapto, (C r C 18 )-alkoxy, (C r C lg )-alkoxycarbonyi, optionally substituted 
(C 3 -C 8 )-cycloalkyl, halogen, nitro, trifluoromethyl or the radical R 5 ; 

R 5 is optionally substituted (C 6 -C 14 )-aryl, (C 6 -C u >aryl-(C r C 8 )-alkyl optionally substituted in 
the aryl radical, a mono- or bicyclic 5- to 12-membered heterocyclic ring which can be 
aromatic, partially hydrogenated or completely hydrogenated and which can contain one, 
two or three identical or different heteroatoms from the group consisting of nitrogen, 
oxygen and sulfur, a radical R 6 or a radical R 6 CO-, where the aryl radical and, 
independently thereof, the heterocyclic radical can be mono- or polysubstituted by 
identical or different radicals from the group consisting of (CVC^-alkyl, (CVC^-alkoxy, 
halogen, nitro, amino or trifluoromethyl; 

R 6 is R 7 R*N, R 7 0 or R 7 S or an amino acid side chain, a natural or unnatural amino acid, imino 
acid, optionally N-(C r C 8 )-alkylated or N^Cg-Cj^aryl-^x-C^-alkylated) azaamino acid 
or a dipeptide radical which can also be substituted in the aryl radical and/or in which the 
peptide bond can be reduced to -NH-CH 2 -, and their esters and amides, where hydrogen 
or hydroxymethyl can optionally stand in place of free functional groups and/or where free 
functional groups can be protected by protective groups customary in peptide chemistry; 

R 7 is hydrogen, (C r C 18 )-alkyl, (C <r C 14 )-aryl-(C 1 -C 8 )-alkyl, (C r C 18 )-alkylcarbonyl, (CVC 18 )- 
alkoxycarbonyl, (C 6 -C 14 )-arylcarbonyl, (C 6 -C 14 )-aryKC r C 8 )-alkylcarbonyl or (C 6 -C 14 )- 
aryKCx-Cj^-alkyloxycarbonyl, where the alkyl groups can optionally be substituted by an 
amino group and/or where the aryl radicals can be mono- or polysubstituted by identical or 
different radicals from the group consisting of (C r C 8 )-alkyl, (C r C 8 )-alkoxy, halogen, 
nitro, amino and trifluoromethyl, or is a natural or unnatural amino acid, imino acid, 
optionally N-(C r C 8 )-alkyIated orN^CQ-Cu^aryl-CCi-C^-alkylated) azaamino acid or a 
dipeptide radical which can also be substituted in the aryl radical and/or in which the 
peptide bond can be reduced to -NH-CH 2 -; 

R 8 is hydrogen, (C r C 18 )-alkyl, optionally substituted (C 6 -C 14 )-aryl or (Q-C^-aryHCrQ)- 
alkyl which can also be substituted in the aryl radical; 

R 9 is hydrogen, aminocarbonyl, (C r C 18 )-alkylaminocarbonyl, 

(C^-C 8 )-cycloalkylaminocarbonyl, optionally substituted (C 6 -C 14 )-arylaminocarbonyl, (C r 
C 18 )-alkyl, optionally substituted (C 6 -C 14 )-aryl or (C3-C 8 )-cycloalkyl; 

R 10 is hydroxyl, (C r C 18 )-alkoxy, (Cg-Cu^aryl-CCx-C^-alkoxy which can also be substituted 
in the aryl radical, optionally substituted (C 6 -C 14 )-aryloxy, amino or mono- or di-((C r 
C 18 )-alkyl)amino; 

R u is hydrogen, (C r C 18 )-alkyI, R 12 CO, optionally substituted (Q-C^-aryl-SCO)* (C r C 18 )- 
alkyl-S(0)2, (C 6 -C 14 )-aryl-(C r C 8 )-alkyl optionally substituted in the aryl radical or 
R'NHSCO)^ 

R 12 is hydrogen, (C r C 18 )-alkyl, (Q-C^-alkenyl, (C 2 -C 8 )-alkynyl, optionally substituted (C 6 - 
C 14 )-aryl, (C r C 18 )-alkoxy, (C 6 -C 14 )-aryl-(C 1 -C 8 )-alkoxy which can also be substituted in 
the aryl radical, optionally substituted (C 6 -C 14 )-aryloxy, amino or mono- or di-((C r C 18 )- 
alkyl)amino; 

R 13 is (C x -C 6 )-alkyI, (C 6 -C u yaryU(C r C 9 yalkyl optionally substituted in the aryl radical or 
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(C 3 -C 8 )-cycloalkyl; 

R w is hydrogen or (C 1 -C 2 «)-alkyl which can optionally be mono- or polysubstituted by 
identical or different radicals from the group consisting of hydroxyl, hydroxycarbonyl, 
aminocarbonyl, mono- or di-((C 1 -C 18 )-alkyl)aminocarbonyl, amino-(C2-C 18 )- 
5 alkylaminocarbonyl, amino-(C 1 -C 3 )-alkylphenyl-(C 1 -C3)-alkylaminocari3onyl, 

(C r C 18 )-alkylcart>onylamino-(Q^ (C!-C 18 )- 
all^lcarbonylamino-(C^-Ci 8 )-all^laminoairbonyl, (Cg-Cu^aryKCx-C^-alkoxycarbonyl 
which can also be substituted in the aryl radical, amino, mercapto, (C r C 18 )-alkoxy, (C t - 
C 18 )-alkoxycarbonyl, optionally substituted (C 3 -C 8 )-cycloalkyl, HOS(0) 2 -(C 1 -C3)-alkyl, 
1 0 R 9 NHS(0) 2 -(C 1 -C3)-alkyl, (R 8 0) 2 P(OHC r C 3 )-alkyI, tetrazolyKC r C 3 )-alkyl, halogen, 

nitro, trifluoromethyl and R 5 ; 

R 15 isR^C^C^-alkylorR 16 ; 

R 16 is a 6- to 24-membered bicyclic or tricyclic radical which is saturated or partially 

unsaturated and which can also contain one to four identical or different heteroatoms 
1 5 from the group consisting of nitrogen, oxygen and sulfur and which can also be 

substituted by one or more identical or different substituents from the group consisting of 
(C r C 4 )-alkyl and oxo; 
b, c, d and f independently of one another are 0 or 1, but cannot all simultaneously be 0; 
e, g and h independently of one another are 0, 1, 2, 3, 4, 5 or 6; 
20 in all its stereoisomers forms and mixtures thereof in any ratio, and/or its physiologically 
tolerable salts. 

28. A pharmaceutical preparation, which comprises one or more compounds of the formula Ic 
as claimed in claim 27 and/or their physiologically tolerable salts in addition to one or more 

25 pharmaceutically innocuous carriers and/or additives. 

29. A compound of the formula Id 

I f f - fl 

W'° X N— B — (C) c — (N) d — (CHj). (C), (CH^ D (CH^ E 



I 

Z Y 



(Id) 



30 in which 

W is RZ-A-CCR") or R'-A-CH^; 

Y is a carbonyl, thiocarbonyl or methylene group; 

Z is N(R°); 

A is a bivalent radical from the group consisting of (CVC^-alkylene, (C3-C 7 )-cycloalkylene, 
35 phenylene, phenylene-(C 1 -C a )-alkyl, (Ci-C^alkylenephenyl, phenylene-^-C^alkenyl or 
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a bivalent radical of a 5- or 6-membered saturated or unsaturated ring which can contain 1 
or 2 nitrogen atoms and can be mono- or disubstituted by (C^C^alkyl or doubly bonded 
oxygen or sulfur; 

B is a bivalent (C r C 6 )-alkylene radical which is substituted by a radical from the group 
5 consisting of (C r C 8 )-alkyl, (Q-C^-alkenyl, (C 2 -C 8 )-alkynyl, (C 3 -C 10 )-cycloalkyl, (Q-Qo)- 

cycloalkyHC r C 6 )-alkyl, optionally substituted (C 6 -Ci 4 )-aryl,(C^C 14 )-aryl-(C r C 6 )-alkyl 
optionally substituted in the aryl radical, optionally substituted heteroaryl and heteroaryl- 
(Cj-C^-alkyl optionally substituted in the heteroaryl radical; 
D is CCR 2 )^ 3 ), N(R 3 ) or CH=C(R 3 ); 
10 E is tetrazolyl, (R"0) 2 P(0), HOSCO)* R 9 NHS(0) 2 or R 10 CO; 

R is hydrogen, (C r C 8 )-alkyl, (C 3 -C 8 )-cycloalkyl, optionally substituted (C 6 -C 14 >aryl or (C 6 - 

C^-aryl^Cj-Cg^alkyl optionally substituted in the aryl radical; 
R° is hydrogen,(C r C 8 )-alkyl, (C 3 -C 12 )-cycloalkyl, (Cj-C^-cycloalkyKCi-C^-alkyl, (Q-C 12 )- 
bicycloalkyl, (Q-C^-bicycloalkyHQ-C^-alkyl, (C 6 -C 12 >tricycloalkyl, (C 6 -C 12 >- 
1 5 tricycloalkyl-(Ci-C 8 )-alkyl, optionally substituted (C 6 -C 14 )-aryl, (Q-CiJ-aryHCi-CgValkyl 

optionally substituted in the aryl radical, optionally substituted heteroaryl, heteroaryl- 
(C r C 8 )-alkyl optionally substituted in the heteroaryl radical, CHO, (C,-C 8 )-alkyl-CO, (Cj- 
C 12 >cycloalkyl-CO, (C^C^-cycloalkyKQ-C^-alkyl-CO, (C 6 -C 12 )-bicycloalkyl-CO, 
(C^-C^bicycloalkyKCj-CgValkyl-CO, (C 6 -C 12 >tricycloalkyl-CO, (C r C 12 >tricycloalkyl- 
20 (d-C^-alkyl-CO, optionally substituted (Cg-QJ-aryl-CO, (C r C 14 >aryl-(C r C 8 )-alkyl-CO 

optionally substituted in the aryl radical, optionally substituted heteroaryl-CO, heteroaryl- 
(C r C 8 )-alkyl-CO optionally substituted in the heteroaryl radical, (C r C 8 )-alkyl-S(0),„ (C 3 - 
C I2 >cycloalkyl-S(0) 11 , (Q-C^-cycloalkyHCpC^-alkyl-SCO),,, (Q-C^-bicycloalkyl- 
S(0)„, (Q-C^bicycloalkyl-CCrC^-alkyl-SCO),,, (Cs-C^-tricycloalkyl-SCO),,, (C 6 -C 12 )- 
25 tricycloalkyKCx-C^alkyl-SCO)^ optionally substituted (C 6 -C u )-aryl-S(0)„, (C 6 -C 14 )-aryl- 

(Cj-C^-alkyl-S^),, optionally substituted in the aryl radical, optionally substituted 
heteroaryl- S(0)„ or heteroaryKCVCg^alkyl-SCO),, optionally substituted in the heteroaryl 
radical, where n is 1 or 2; 
R 1 is X-NH-C(=NH)-(CH 2 ) p or X'-NH^CH^p, where p is 0, 1, 2 or 3; 
30 X is hydrogen, (C r C 6 )-alkyl, (C r C 6 )-alkylcarb©nyl, (C r Q)-alkoxycarbonyl, (C r C, 8 )- 

allcylcarbonyloxy-{C 1 -C 6 )-alkoxycarbonyl, optionally substituted (C 6 -C 14 )-arylcarbonyl, 
optionally substituted (C 6 -C 14 )-aryloxycarbonyl, (C 6 -C 14 )-aryl-(C 1 -C 6 )-alkoxycarbonyl 
which can also be substituted in the aryl radical, (R*0)JP(0), cyano, hydroxyl, (C,-C<i)- 
alkoxy, (C 6 -C 14 )-aryl-(C 1 -C 6 )-alkoxy which can also be substituted in the aryl radical, or 
35 amino; 

X 1 has one of the meanings of X or is R'-NH-C(=N-R"), where R' and R" independently of 

one another have the meanings of X; 
R 2 is hydrogen, (C,-C 8 )-alkyl, optionally substituted (Q-C I4 )-aryl, (C 6 -C, 4 )-aryKC r C 8 )-alkyl 

optionally substituted in the aryl radical or (C 3 -C 8 )-cycloalkyl; 
40 R 3 is hydrogen, (C r C 8 >alkyl, optionally substituted (C 6 -C 14 )-aryl, (Q-C^aryl-Cd-C^alkyl 

optionally substituted in the aryl radical, ((VC^-cycloalkyl, (Cj-Cg^alkenyl, 

(C 2 -C 8 )-alkynyl, (C 2 -C 8 )-alkenylcarbonyl, (Cj-C^-alkynylcarbonyl, pyridyl, R"NH, R 4 CO, 
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COOR 4 , CON(CH 3 )R u , CONHR 14 , CSNHR 14 , COOR 15 , CON(CH 3 )R 15 or CONHR 15 ; 
R 4 is hydrogen or (C 1 -C 28 )-alkyl which can optionally be mono- or polysubstituted by 

identical or different radicals R 4 '; 
R 4 ' is hydroxyl, hydroxycarbonyl, aminocarbonyl, mono- or di-((C 1 -C 18 )-alkyl)aminocarbonyl, 
5 amino-(C 2 -C 18 )-alkylaminocarbonyl, amino^Cj-C^-alkylphenyHQ-C^)- 

alkylaminocarbonyl, (C 1 -C 18 )-alkylcarbonylamino-(C 1 -C 3 )-alkylphenyl- 
(Q-C^alkylaminocarbonyl, (C r C 18 )-alkylcaitonylamino-(C 2 -C 18 )-alkylaminocarbonyl, 
(C 6 -C 14 )-aryl-(C r C 8 )-alkoxycarbonyl which can also be substituted in the aryl radical, 
amino, mercapto, (C r C l8 )-alkoxy, (C r C 18 )-alkoxycarbonyl, optionally substituted 
1 0 (C3-C 8 )-cycloalkyl, halogen, nitro, trifluoromethyl or the radical R 5 ; 

R 5 is optionally substituted (C tf -C 14 )-aryl,(C tf -C 1 4)-aiyl-(C 1 -C t )-alkyl optionally substituted in 
the aryl radical, a mono- or bicyclic 5- to 12-membered heterocyclic ring which can be 
aromatic, partially hydrogenated or completely hydrogenated and which can contain one, 
two or three identical or different heteroatoms from the group consisting of nitrogen, 
1 5 oxygen and sulfur, a radical R 6 or a radical R 6 CO-, where the aryl radical and, 

independently thereof the heterocyclic radical can be mono- or polysubstituted by 
identical or different radicals from the group consisting of (C r C 18 >alkyl, (C r C 18 )-alkoxy, 
halogen, nitro, amino and trifluoromethyl; 
R 6 is R 7 R*N, R 7 0 or R 7 S or an amino acid side chain, a natural or unnatural amino acid, imino 
20 acid, optionally N-^-Cg^alkylated or N^C^M^aiyKC^g^alkylated) azaamino acid 

or a dipeptide radical which can also be substituted in the aryl radical and/or in which the 
peptide bond can be reduced to -NH-CH 2 -, and their esters and amides, where hydrogen 
or hydroxymethyl can optionally stand in place of free functional groups and/or where free 
functional groups can be protected by protective groups customary in peptide chemistry; 
25 R 7 is hydrogen, (C r C 18 )-alkyl, (C 6 -C 14 >aiyl-(C 1 -C 8 )-alkyl, (Cj-C^-alkylcarbonyl, (C r C 18 )- 
alkoxycarbonyl, (Cg-C^arylcarbonyl, (C 6 -C 14 )-aryl-(C 1 -C 8 )-alkylcarbonyl or (C 6 -C 14 )- 
aiyl^d-Cj^-alkyloxycarbonyl, where the alkyl groups can optionally be substituted by an 
amino group and/or where the aryl radicals can be mono- or polysubstituted by identical or 
different radicals from the group consisting of (C r C 8 )-alkyl, (Q-C^-alkoxy, halogen, 
30 nitro, amino and trifluoromethyl, or is a natural or unnatural amino acid, imino acid, 

optionally N-(C r C g )-alkylated or N-((C 6 -C 14 )-aryl-(C r C 8 )-alkylated) azaamino acid or a 
dipeptide radical which can also be substituted in the aryl radical and/or in which the 
peptide bond can be reduced to -NH-CH 2 -; 
R 8 is hydrogen, (C r C 18 )-alkyl, optionally substituted (C 6 -C 14 )-aryl or (Cg-QJ-aryHCi-Cg)- 
35 alkyl which can also be substituted in the aryl radical; 

R 9 is hydrogen, aminocarbonyl, (Ci-C^-alkylaminocarbonyl, 

(C 3 -C 8 )-cycloalkylaminocarbonyl, optionally substituted (C 6 -C 14 )-arylaminocarbonyl, (C r 
C 18 )-alkyl, optionally substituted (C 6 -C 14 )-aryl or (C 3 -C 8 )-cycloalkyl; 
R 10 is hydroxyl, (C r C 18 )-alkoxy, (C 6 -C 14 )-aryl-(C r C 8 )-alkoxy which can also be substituted 
40 in the aryl radical, optionally substituted (C 6 -C 14 )-aryloxy, amino or mono- or di-^CV 

C 18 )-alkyl)amino; 

R u is hydrogen, (C r C 18 )-alkyl, R 12 CO, optionally substituted (Q-QJ-aryl-SCO)* (C r C 18 )- 
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alkyl-S(0)2, (C 6 -C 14 )-aryl-(C 1 -C 8 )-alkyl optionally substituted in the aryl radical or 
R'NHSCO^; 

R 12 is hydrogen, (C r C 18 )-alkyl, (CVC^-alkenyl, (C^-C^-alkynyl, optionally substituted (Q- 
C 14 )-aryl, (CVC 18 )-alkoxy, (Q-QJ-aiyl-^-C^-alkoxy which can also be substituted in 
the aryl radical, optionally substituted (C 6 -C 14 )-aiyloxy, amino or mono- or di-((C r C 18 )- 
alkyl)amino; 

R 13 is hydrogen, (C x -C 6 )-alkyl, (C 6 -C u )-aryl-(C r C 8 )-alkyl optionally substituted in the aryl 
radical or (C 3 -C 8 )-cycloalkyl; 

R 14 is hydrogen or (CVC^-alkyl which can optionally be mono- or polysubstituted by 
identical or different radicals from the group consisting of hydroxyl, hydroxycarbonyl, 
aminocarbonyl, mono- or di-^Cj-Cx^-alkytyaminocarbonyl, amino-^Q-C^)- 
alkylaminocarbonyl, amino-(C 1 -^)-alkylphenyl-(C 1 -C3)-alkylaminocarbonyl, 
(Cx-C^-alkylcarbonylamino^Ci-Q^ (CrC 18 )- 
aU^lcari5onylamino-(C 2 -C 18 )-all^laminoc^bonyl, (C 6 -C 14 )-aryl-(C 1 -C 8 )-alkoxycari>onyl 
which can also be substituted in the aryl radical, amino, mercapto, (Q-C^-alkoxy, (C x - 
C 18 )-alkoxycarbonyl, optionally substituted (C 3 -C 8 )-cycloalkyl, HOS(0) 2 ^C r C^)-alkyl, 
R 9 NHS(0) 2 -(C r C 3 )-alkyl, (^O^OMCrC^-alkyi, tetrazolyKC 1 -C 3 )-alkyl, halogen, 
nitro, trifluoromethyl and R 5 ; 

R 15 isR 16 -(C r C 6 >alkylor R 16 ; 

R 16 is a 6- to 24-membered bicyclic or tricyclic radical which is saturated or partially 

unsaturated and which can also contain one to four identical or different heteroatoms 
from the group consisting of nitrogen, oxygen and sulfur and which can also be 
substituted by one or more identical or different substituents from the group consisting of 
(Cj-C^-alkyl and oxo; 

c, d and f independently of one another are 0 or 1, but cannot all simultaneously be 0; 

e, g and h independently of one another are 0, 1, 2, 3, 4, 5 or 6; 

in all its stereoisomers forms and mixtures thereof in any ratio, and/or its physiologically 
tolerable salts. 

30. A compound of the formula Id as claimed inclaim 29, in which simultaneously 
W isR^A-CCR 13 ); 
Y is a carbonyl group; 
Z isN(R°); 

A is a bivalent radical from the group consisting of (C 3 -C 7 )-cycloalkylene, phenylene, 
phenylene-^-C^-alkyl, (C r C 6 )-alkylenephenyl or a bivalent radical of a 5- or 6- 
membered saturated or unsaturated ring which can contain 1 or 2 nitrogen atoms and can 
be mono- or disubstituted by (C r C 6 )-alkyl or doubly bonded oxygen or sulfur; 

B is a bivalent methylene radical or ethylene radical which is substituted by a radical from 
the group consisting of (C r C 8 )-alkyl, (Q-C^-alkenyl, (Q-C^-alkynyl, (CVC^)- 
cycloalkyl, (C 3 -C 10 )-cycloalkyl-(C 1 -C 6 )-alkyl, optionally substituted (C 6 -C 14 >aryl, (C 6 - 
C 14 )-aryl-(Ci-C 6 )-alkyl optionally substituted in the aryl radical, optionally substituted 
heteroaryl and heteroaryl^CpC^-alkyl optionally substituted in the heteroaryl radical; 
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D is CCR^CR 3 ); 

E is tetrazolyl or R 10 CO; 

R is hydrogen or (Q-C^alkyl; 

R° is hydrogen, (C r C 8 )-alkyl, (C 3 -C 12 )-cycloalkyl, (C 3 -C 12 )-cycloalkyKC r C 8 >alkyl, (C 6 - 
5 C 12 )-bicycloalkyl, (C 6 -C 12 )-bicycloalkyl-(C r C 8 )-alkyl, (C 6 -C 12 )-tricycloalkyl, (C 6 -C 12 )- 

tricycloalkyKC r C 8 )-alkyl, optionally substituted (C 6 -C 14 )-aryl, (C^C 14 )-aryl-(C r C 8 > 
alkyl optionally substituted in the aryl radical, optionally substituted heteroaryl, heteroaryl 
-(C r C 8 )-alkyl optionally substituted in the heteroaryl radical, CHO, (Ci-C^-alkyl-CO, 
(CVC 12 )-cycloalkyl-CO, (C3-C 12 )-cycloalkyKC r C 8 )-alkyl-CO, (C r C 12 )-bicycloalkyl-CO, 

1 0 (C 6 -C 12 )-bicycloalkyl-(C r C 8 )-alkyl-CO, (Q-C^-tricycloalkyl-CO, (C^C 12 )-tricycloalkyl- 

(C r C 8 )-alkyl-GO, optionally substituted (C 6 -C 14 )-aryl-CO, (C 6 -C 14 )-aryl-(C r C 8 )-alkyl- 
CO optionally substituted in the aryl radical, optionally substituted heteroaryl-CO, 
heteroaryHCx-CJ-alkyl-CO optionally substituted in the heteroaryl radical, (C r C 8 )- 
alkyl-S(0) n , ^-C^-cycloalkyl-SCO),,, (Ca-C^-cycloalkyKCrC^-alkyl-SCO^ (C 6 -C 12 )- 

1 5 bicycloalkyl-S(0) n , (Q-C^-bicycloalkyKCrC^-alkyi-SCO)^ (C 6 -C 12 )-tricycloalkyl- 

SiO)^ (C 6 -C 12 >tricycloaliyK^ optionally substituted (C 6 -C 14 )-aryl- 

SiO),,, (Q-C^^aryl^Cj-C^-alkyl-SCOX optionally substituted in the aryl radical, 
optionally substituted heteroaryl-S(0) n or heteroaryHC r C 8 )-alkyl-S(0) n optionally 
substituted in the heteroaryl radical, where n is 1 or 2; 

20 R 1 is X-NH-C(=NH)-(CH2) p or X'-NH^CH^ where p is 0, 1, 2 or 3; 

X is hydrogen, (CVCJ-alkyl, (C r C 6 >alkylcarbonyl, (Q-C^-alkoxycarbonyl, (C x -C 18 )- 
alkylcarbonyloxy-(C r C 6 )-alkoxycarbonyl, optionally substituted (C 6 -C 14 )-arylcarbonyl, 
optionally substituted (C 6 -C 14 )-aryloxycarbonyl, (C^C^^aiyKCrC^-alkoxycaibonyl 
which can also be substituted in the aryl radical, cyano, hydroxyl, (C r C 6 >alkoxy, (Q- 

25 C 14 >aryl-(C r C 6 )-alkoxy which can also be substituted in the aryl radical, or amino; 

X I has one of the meanings of X or is R , -NH-C(=N-R M ), where R* and R" independently of 
one another have the meanings of X; 

R 2 is hydrogen or (C r C 8 )-alkyl; 

R 3 is hydrogen, (C r C 8 )-alkyl, optionally substituted (C 6 -C 14 >aiyl, (C 6 -C 14 )-aryHC r C 8 > 
30 alkyl optionally substituted in the aryl radical, (C3-C 8 )-cycloalkyl, (Q-C^-alkenyl, (Or 

C 8 )-alkynyl, (C 2 -C 8 )-alkenyIcarbonyl, (CrC^-alkynylcaitonyl, pyridyl, R U NH, 
CON(CH 3 )R 14 , CONHR 14 , CON(CH 3 )R 15 or CONHR 15 ; 
R 5 is optionally substituted (C 6 -C 14 )-aryl, (C 6 -C 14 )-aryl-(C r C 8 )-alkyl optionally substituted in 
the aryl radical, a mono- or bicyclic 5- to 12-membered heterocyclic ring which can be 
35 aromatic, partially hydrogenated or completely hydrogenated and which can contain one, 

two or three identical or different heteroatoms from the group consisting of nitrogen, 
oxygen and sulfur, or a radical R 6 CO-, where the aryl radical and, independently thereof, 
the heterocyclic radical, can be mono- or polysubstituted by identical or different radicals 
from the group consisting of (C r C 8 )-alkyl, (C r C 8 )-alkoxy, halogen, nitro, amino or 
40 trifluoromethyl; 

R 6 is a natural or unnatural amino acid, imino acid, optionally N-(C r C 8 )-alkylated or N- 
((C 6 -C 14 )-aryI-(C r C 8 )-alkylated) azaamino acid or a dipeptide radical which can also be 



115 



26083/138 



substituted in the aiyl radical, and their esters and amides, where free functional groups 
can be protected by protective groups customary in peptide chemistry; 

R 10 is hydroxyl, (C r C 18 )-alkoxy, (C 6 -C 14 )-aryl-(C r C8>alkoxy which can also be substituted 
in the aryl radical, optionally substituted (C 6 -C 14 )-aryloxy, amino or mono- or di-(((V 
5 C 18 )-alkyl)amino; 

R u is R 12 CO, optionally substituted (Q-C^aryl-SCO^ or (C r C l8 )-alkyl-S(0) 2 ; 

R 12 is hydrogen, (C r C 18 )-alkyl, (C 2 -C 8 )-alkenyl, (C 2 -C 8 )-allcynyl, optionally substituted (Q- 
C 14 )-aryl, (C r C 18 )-alkoxy, (C 6 -C 14 )-aryl-(C 1 -C g )-alkoxy which can also be substituted in 
the aryl radical or optionally substituted (C 6 -C 14 )-aryloxy; 
10 R 13 is hydrogen or (C r C 4 )-alkyl; 

R 14 is(C 1 -C 10 )-alkyl which can optionally be mono- or polysubstituted by identical or different 
radicals from the group consisting of hydroxyl, hydroxycarbonyl, aminocarbonyl, mono- 
or di-((C 1 -C 18 )-alkyl)amino-carbonyl, (Q-C^-aryl-CC^C^-alkoxycarbonyl which can 
also be substituted in the aryl radical, (Q-C^-alkoxy, (Cj-C^-alkoxycarbonyl, optionally 
1 5 substituted (C 3 -C 8 )-cycloalkyl, tetrazolyl-(C r C 3 )-alkyl, trifluoromethyl and R 5 ; 

R 15 isR 16 -(C r C 6 )-alkylor R 16 ; 

R 16 is a 6- to 24-membered bicyclic or tricyclic radical which is saturated or partially 

unsaturated and which can also contain one to four identical or different heteroatoms 
from the group consisting of nitrogen, oxygen and sulfur and which can also be 
20 substituted by one or more identical or different substituents from the group consisting of 

(C 1 -C 4 )-alkyl and oxo; 
c and d are 1 and f is 0; 

e and h independently of one another are 0 or 1 and g is 0; 

in all its stereoisomers forms and mixtures thereof in any ratio, and/or its physiologically 
25 tolerable salts. 

31. A compound of the formula Id as claimed in claim 29, in which the radical by which the 
group B is substituted is a (C r C 8 )-alkyl radical, in all its stereoisomer^ forms and mixtures 
thereof in any ratio, and/or its physiologically tolerable salts. 

30 

32. A pharmaceutical preparation which comprises one or more compounds of the formula Id 
as claimed in claim 29 and/or their physiologically tolerable salts in addition to one or more 
pharmaceutically innocuous carriers and/or additives. 

35 33. A compound of the formula Ie 

O 
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in which 

W is R'-A-CCR 13 ) or R^-A-CH^C; 

Y is a carbonyl, thiocarbonyl or methylene group; 

Z is N(R°), oxygen, sulfur or a methylene group; 

A is a bivalent radical from the group consisting of (C r C 6 )-alkylene, (C 3 -C 7 )-cycloalkylene, 
phenylene, phenylene-(C r C 6 )-alkyl, (C r C 6 )-alkylenephenyl, phenylene^Cj-C^-alkenyl or 
a bivalent radical of a 5- or 6-membered saturated or unsaturated ring which can contain 
1 or 2 nitrogen atoms and can be mono- or disubstituted by (Cj-C^-alkyl or doubly 
bonded oxygen or sulfur, 

B is a bivalent radical from the group consisting of (C r Q)-alkylene, (C 2 -Q)-alkenylene, 
phenylene, phenylene-(C r C 3 )-alkyl, (C r C 3 )-alkylenephenyl; 

D isCCR^CR^NCR^orCH^CR 3 ); 

E is tetrazolyl, (R'O^O), HOSCO)* R^S^ or R 10 CO; 

R is hydrogen, (C r C 8 )-alkyl, (C 3 -C 8 )-cycloalkyl, optionally substituted (Q-C^-aryl or (C 6 - 
C^aiyKCi-Cg^alkyl optionally substituted in the aryl radical; 

R° is CHO, (Q-C^-alkyl-CO, (C 3 -C 12 )-cycloalkyl-CO, (C 3 -C 12 )-cycloalkyl-(C r C 8 >alkyl- 
CO, (C 6 -C 12 )-bicycloalkyl-CO, (C 6 -C 12 )-bicycloalkyKC r C 8 )-alkyl-CO, (C 6 -C 12 > 
tricycloalkyl-CO, (C 6 -C 12 )-tricycloall^l-(C r C 8 )-alkyl-CO, optionally substituted (Q- 
C 14 )-aiyl-CO, (C 6 -C 14 )-axyl-(C r C 8 )-aikyl-CO, optionally substituted in the aryl radical, 
optionally substituted heteroaryl-CO, heteroaryl-(C r C g )-alkyl-CO optionally substituted 
in the heteroaryl radical, (C r C 8 )-aIkyl-S(0) m (Q-C^-cycloalkyl-SCO),,, (C^-C^ 
cycloalkyKCrC^-alkyl-SCO),,, (Q-C^-bicycloalkyl-SCO)^ (C^C^-bicycloalkyl^Cr 
C^alkyl-SCO),,, (Q-C^-tricycloalkyl-SCO)^ (C^C^-tricycloalkyKCrC^alkyl-SCO)^ 
optionally substituted (Q-CiJ-aryl-SCO)^ (Q-C^^aryl-CCrC^alkyl-SCO),, optionally 
substituted in the aryl radical, optionally substituted heteroaryl-S(0) n or heteroaryl- 
(C r C 8 )-alkyl-S(0) n optionally substituted in the heteroaryl radical, where n is 1 or 2; 

R 1 is X-NH-C(=NH)-(CH 2 ) p or X'-NH-CCH^ where p is 0, 1, 2 or 3; 

X is hydrogen, (C r C 6 >alkyl, (C r Q)-alkylcarbonyl, (C r C 6 >alkoxycarbonyl, (C r C 18 )- 
alkylcarbonyloxy-(C 1 -C 6 )-alkoxycarbonyl, optionally substituted (C 6 -C 14 )-arylcarbonyl, 
optionally substituted (Q-C 14 )-aryloxycarbQnyl, (C^Cx^aryl-CCj-C^-alkoxycarbonyl 
which can also be substituted in the aryl radical,(R 8 0)2P(0), cyano, hydroxyl, (C r C 6 )- 
alkoxy, (C 6 -C 14 >aryl-(C r C 6 )-alkoxy which can also be substituted in the aryl radical, or 
amino; 

X I has one of the meanings of X or is RVNH-C(=N-R"), where R' and R" independently of 
one another have the meanings of X; 

R 2 is hydrogen, (C r C 8 )-alkyl, optionally substituted (C 6 -C 14 )-aryl,(C 6 -C 14 >aryKC r C 8 >alkyl 
optionally substituted in the aryl radical or (C 3 -C 8 )-cycloalkyl; 

R 3 is hydrogen, (C r C 8 )-alkyl, optionally substituted (C 6 -C 14 )-aryl, (C 6 -C 14 )-aryl-(C r C 8 )- 
alkyl optionally substituted in the aryl radical, (C 3 -C 8 )-cycloalkyI, (C 2 -C 8 )-alkenyl, (C 2 - 
Cg)-alkynyl, (C 2 -C 8 )-alkenylcarbonyl, (Q-C^-alkynylcarbonyl, pyridyl, R U NH, R 4 CO, 
COOR 4 , CON(CH 3 )R 14 , CONHR 14 , CSNHR 14 , COOR 15 , CON(CH 3 )R 15 or CONHR 15 ; 

R 4 is hydrogen or (Cj-C^-alkyl which can optionally be mono- or polysubstituted by 
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identical or different radicals R 4 '; 

R 4 ' is hydroxyl, hydroxycarbonyl, aminocarbonyl, mono- or di-ftCj-C^-alkytyaminocarbonyl, 
amino-(C 2 -C 18 )-alkylaminocaibonyl, amino-(C 1 -C 3 )-alkylphenyl-(C 1 -C3)- 
alkylaminocarbonyl, (C^jg^alkylcaitonylamino-CCx-Cj^-alkylphenyl- 
(C 1 -C 3 )-alkylaminocarbonyl, (C r C 18 )-alkylcaifconylamino-(CV^^^ 
(C 6 -C 14 )-aryl-(C 1 -C 8 )-alkoxycarbonyl which can also be substituted in the aryl radical, 
amino, mercapto, (C 1 -C 18 )-alkoxy, (C 1 -C l8 )-alkoxycarbonyl, optionally substituted 
(Cj-C^-cycloalkyl, halogen, nitro, trifluoromethyl or the radical R 5 ; 

R 5 is optionally substituted (C 6 -C 14 )-aryl, (C 6 -C u )-aryl-(C r C 8 )-alkyl optionally substituted in 
the aryl radical, a mono- or bicyclic 5- to 12-membered heterocyclic ring which can be 
aromatic, partially hydrogenated or completely hydrogenated and which can contain one, 
two or three identical or different heteroatoms from the group consisting of nitrogen, 
oxygen and sulfur, a radical R 6 or a radical R 6 CO-, where the aryl radical and, 
independently thereof, the heterocyclic radical can be mono- or polysubstituted by 
identical or different radicals from the group consisting of (C r C 18 )-alkyl, ((VC^Valkoxy, 
halogen, nitro, amino or trifluoromethyl; 

R 6 is R 7 R*N, R 7 0 or R 7 S or an amino acid side chain, a natural or unnatural amino acid, imino 
acid, optionally N-(C r C 8 )-alkylated or N-((C 6 -C 14 )-aryl-(C r C 8 )-alkylated) azaamino acid 
or a dipeptide radical which can also be substituted in the aryl radical and/or in which the 
peptide bond can be reduced to -NH-CHj- , and their esters and amides, where hydrogen 
or hydroxymethyl can optionally stand in place of free functional groups and/or where free 
functional groups can be protected by protective groups customary in peptide chemistry; 

R 7 is hydrogen, (C r C 18 )-alkyl, (C 6 -C 14 )-aryKC r C 8 )-alkyl, (C r C 18 )-alkylcarbonyl, (C r C 18 )- 
alkoxycarbonyl, (C 6 -C 14 )-arylcarbonyl, (Cg-Cu^aryKCi-C^-alkylcarbonyl or (Q-C 14 )- 
aryl-(C r C 18 )- alkyloxycarbonyl, where the alkyl groups can optionally be substituted by an 
- amino group and/or where the aryl radicals can be mono- or polysubstituted by identical or 
different radicals from the group consisting of (C r C 8 >alkyl, (C r C 8 )-alkoxy, halogen, 
nitro, amino and trifluoromethyl, or is a natural or unnatural amino acid, imino acid, 
optionally N^-C^-alkylated or N-((C 6 -C 14 )-aryl-(C r C 8 )-alkylated) azaamino acid or a 
dipeptide radical which can also be substituted in the aryl radical and/or in which the 
peptide bond can be reduced to -NH-CH 2 -; 

R 8 is hydrogen, (C r C 18 )-alkyl, optionally substituted (C 6 -C 14 )-aryl or (C 6 -C 14 )-aryl-(C r C 8 )- 
alkyl which can also be substituted in the aryl radical; 

R 9 is hydrogen, aminocarbonyl, (Q-C^-alkylaminocarbonyl, 

(C 3 -C 8 )-cycloalkylaminocarbonyl, optionally substituted (C 6 -C 14 )-arylaminocarbonyl, (C r 
C 18 )-aJkyl, optionally substituted (C 6 -C 14 )-aryl or (C 3 -C 8 )-cycloalkyl; 

R 10 is hydroxyl, (C r C 18 )-alkoxy, (C 6 -C 14 >aryl-(C r C 8 )-alkoxy which can also be substituted 
in the aryl radical, optionally substituted (C 6 -C 14 )-aryloxy, amino or mono- or di-((C r 
C 18 )-alkyl)amino; 

R 11 is hydrogen, (C r C 18 )-alkyl, R 12 CO, optionally substituted (C 6 -C 14 >aryl-S(0) 2 , (C r C 18 )- 
alkyl-S(0)2, (C 6 -C 14 )-aryl-(C r C 8 )-all^l optionally substituted in the aryl radical or 
R^S^; 
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R 12 is hydrogen, (C r C 18 )-alkyl, (C 2 -C 8 )-alkenyl, (C 2 -C 8 )-alkynyl, optionally substituted (C 6 - 
C 14 )-aryl, (Q-C^alkoxy, (C <r C 14 )-aryl-(C 1 -C g )-alkoxy which can also be substituted in 
the aryl radical, optionally substituted (C 6 -C 14 )-aryloxy, amino or mono- or di-((C r C 18 )- 
alkyl)amino; 

5 R 13 is hydrogen, (C r C 6 )-alkyI, (C 6 -C 14 )-aryl-(C r C 8 )-alkyl optionally substituted in the aryl 
radical or (C 3 -C 8 )-cycloalkyl; 
R 14 is hydrogen or (Q-C^-alkyl which can optionally be mono- or polysubstituted by 
identical or different radicals from the group consisting of hydroxyl, hydroxycarbonyl, 
aminocarbonyl, mono- or di-((C r C 18 )-alkyl)aminocarbonyl, amino-(C2-C 18 )- 
1 0 alkylaminocarbonyl, amino^Cx-^-alkylphenyl^Cj-Cj^alkylaminocarbonyl, 

(Q-C^-alkylcaAonylamincH^ (C x -C 18 )- 
aU^lcarbonylamino-(C2-C 18 )-all^laminocarbonyl, (C 6 -C 14 )-aryl-(C 1 -C 8 )-alkoxycarbonyl 
which can also be substituted in the aryl radical, amino, mercapto, (C r C 18 )-alkoxy, (C r 
C 18 )-alkoxycarbonyl, optionally substituted (C 3 -C 8 )-cycloalkyl, HOS(0) 2 -(C r C 3 )-alkyl, 
1 5 R 9 NHS(0) 2 -(C 1 -C3)-alkyl, (R'O^COMCrC^-alkyl, tetrazolyl-(C r C 3 )-alkyl, halogen, 

nitro, trifluoromethyl and R 5 ; 
R 15 isR^CrC^-alkylorR 16 ; 

R 16 is a 6- to 24-membered bicyclic or tricyclic radical which is saturated or partially 

unsaturated and which can also contain one to four identical or different heteroatoms 
20 from the group consisting of nitrogen, oxygen and sulfur and which can also be 

substituted by one or more identical or different substituents from the group consisting of 
(C r C 4 )-alkyl and oxo; 
b, c, d and f independently of one another are 0 or 1, but cannot all simultaneously be 0; 
e, g and h independently of one another are 0, 1, 2, 3, 4, 5 or 6; 
25 in all its stereoisomers forms and mixtures thereof in any ratio, and/or its physiologically 
tolerable salts. 

34. A pharmaceutical preparation which comprises one or more compounds of the formula Ie 
as claimed in claim 33 and/or their physiologically tolerable salts in addition to one or more 

30 pharmaceutical^ innocuous carriers and/or additives. 

35. A kit comprising a pharmaceutical preparation comprising a VLA-4-antagonizing 
effective amount of one or more compounds of formula I 



35 
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W is R X -A-C(R 13 ) or R^A-CH^; 

Y is a carbonyl, thiocarbonyl or methylene group; 

Z is N(R°), oxygen, sulfur or a methylene group; 

A is a bivalent radical from the group consisting of (CpC^-alkylene, ((VC^-cycloalkylene, 
5 phenylene, phenylene-(C r C 6 )-alkyl, (C r C 6 )-alkylenephenyl, phenylene-(Q-C 6 )-alkenyl or 

a bivalent radical of a 5- or 6-membered saturated or unsaturated ring which can contain 
1 or 2 nitrogen atoms and can be mono- or disubstituted by (Cj-C^-alkyl or doubly 
bonded oxygen or sulfur, 
B is a bivalent radical from the group consisting of (C r C 6 )-alkylene, (C^-C^-alkenylene, 
1 0 phenylene, phenylene-(C r C 3 )-alkyl, (C r C 3 >alkylenephenyl, where the bivalent (CVQ)- 

alkylene radical can be unsubstituted or substituted by a radical from the group consisting 
of (C r C 8 )-alkyl, (Q-C^-alkenyl, (CVC 8 )-alkynyl, (C 3 -C 10 )-cycloalkyl, (C 3 -C 10 )- 
cycloalkyl-(C r C 6 )-alkyl, optionaUy substituted (C 6 -C 14 )-aiyl, (Cg-C^-aryKCj-QValkyl 
optionally substituted in the aryl radical, optionally substituted heteroaiyl and heteroaryl- 
1 5 (C r C 6 )-alkyl optionally substituted in the heteroaiyl radical; 

D is CCR 2 )^ 3 ), N(R 3 ) or CH=C(R 3 ); 

E is tetrazolyl, (R'O^CO), HOSCO)* R^S^ or R 10 CO; 

R is hydrogen, (C r C 8 )-alkyl, (C 3 -C 8 )-cycloalkyl, optionally substituted (C 6 -C 14 )-aryl or (C 6 - 
C 14 )-aryl-(C r C 8 )-alkyl optionally substituted in the aryl radical; 

20 R° is hydrogen, (C r C 8 )-alkyl, (C 3 -C 12 )-cycloalkyl, (Q-Cxj^cloalkyl^Cx-Cg^alkyl, (C 6 - 
C 12 )-bicycloalkyl, (C^C^-bicycloalkyl^Cx-C^-alkyl, (C 6 -C 12 )-tricycloalkyl, (C 6 -C 12 )- 
tricycloalkyl.(Ci-C 8 )-dkyl, optionaUy substituted (C 6 -C 14 )-aryl, (C 6 -C 14 )-aryl-(C 1 -C 8 )-alkyl 
optionally substituted in the aryl radical, optionally substituted heteroaryl, heteroaryl^CV 
C 8 )-alkyl optionally substituted in the heteroaryl radical, CHO, (C r C 8 )-alkyl-CO, (CVC^- 

25 cycloalkyl-CO, (Q-C^-cycloalkyKCx-C^-alkyl-CO, (C 6 -C 12 )-bicycloalkyl-CO, (C 6 -C 12 > 

bicycloalkyl-(C r C 8 )-alkyl-CO, (Q-C^-tricycloalkyl-CO, (C r C 12 >tricycloalkyl- 
(C r C 8 )-alkyl-CO, optionally substituted (C 6 -C 14 >aiyl-CO, (C^C^-aryKCrC^-alkyl-CO 
optionally substituted in the aryl radical, optionally substituted heteroaryl-CO, heteroaryl- 
(C r C 8 )-alkyl-CO optionally substituted in the heteroaryl radical, (CrC^alkyl-SCO)^ 

30 (C 3 -C 12 )-cycloalkyl-S(0) n , (Q-C^-cycloalkyKCrC^-alkyl-SCO^ (C 6 -C 12 >bicycloalkyl- 

SCO),, (Q-C^-bicycloalkyKCrC^alkyl-SCO),, (C^C^tricycloalkyl-SCO)^ (C 6 -C 12 )- 
tricycloalkylKCrC^alkyl-SCO)^ optionaUy substituted (C^Ci^aryl-SCO^CQ-C^-aryl- 
(C r C g )-aUcyl-S(0) n optionaUy substituted in the aryl radical, optionaUy substituted 
heteroaryl-S(0) n or heteroaryl-(C r C 8 )-alkyl-S(0) n optionaUy substituted in the heteroaryl 

35 radical, where n is 1 or 2; 

R 1 is X-NH-C(=NH)-(CH 2 ) p or X^NH^CH^p, where p is 0, 1, 2 or 3; 
X is hydrogen,(C r C 6 )-alkyl, (C r C 6 )-alkylcarbonyl, (C r Q)-alkoxycarbonyl, (C r C 18 )- 
alkylcarbonyloxy-(C r C 6 )-aUcoxycarbonyl, optionaUy substituted (C 6 -C 14 )-arylcarbonyl, 
optionaUy substituted (C 6 -C 14 )-aryloxycarbonyl, (C 6 -C 14 )-aryl-(C 1 -C 6 >aUcoxycarbonyl 

40 which can also be substituted in the aryl radical, (R 8 0) 2 P(0), cyano, hydroxyl, (C r C 6 )- 

alkoxy, (C 6 -C 14 )-aryl-(C r C 6 )-alkoxy which can also be substituted in the aryl radical, or 
amino; 
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X 1 has one of the meanings of X or is R-NH-C(=N-R"), where R' and R" independently of 
one another have the meanings of X; 

R 2 is hydrogen, (Q-C^alkyl, optionally substituted (C 6 -C 14 )-aryl, (Q-C^aryKQ-C^-alkyl 
optionally substituted in the aryl radical or (C^-Cg^cycloalkyl; 
5 R 3 is hydrogen, (C r C 8 )-alkyl, optionaUy substituted (C 6 -C 14 >aryl, (C^C 14 )-aryl-(C r C 8 )-alkyl 
optionally substituted in the aryl radical, (C^C^-cycloalkyl, (Q-C^-alkenyl, (Q-Cg)- 
alkynyl, (C 2 -C 8 )-alkenylcarbonyl, (C 2 -C 8 )-aikynylcarbonyl, pyridyl, R n NH, R 4 CO, COOR 4 , 
CON(CH 3 )R 14 , CONHR 14 , CSNHR 14 , COOR 15 , CON(CH 3 )R 15 or CONHR 15 ; 

R 4 is hydrogen or (Q-C^-alkyl which can optionally be mono- or polysubstituted by 
10 identical or different radicals R 4 '; 

R 4 ' is hydroxyl, hydroxycarbonyl, aminocarbonyl, mono- or di-((C r C 18 )-alkyl)aminocarbonyl, 
amino-(C 2 -C 18 )-alkylaminocarbonyl, amino-(C 1 -C 3 )-alkylphenyl-(C 1 -C 3 )- 
alkylaminocarbonyl, (C 1 -C 18 )-alkylcari)onylamino-(C 1 -C 3 )-alkylphenyl- 
(C r C 3 )-alkylaminocarbonyl, (C 1 -C 18 )-alkylcarbonylamino-(C 2 -C 18 )-alkylandnocaA 
1 5 (C 6 -C 14 )-aryl-(C r C 8 )-alkoxycarbonyl which can also be substituted in the aryl radical, 

amino, mercapto, (C r C 18 )-alkoxy, (C r C 18 )-alkoxycarbonyl, optionally substituted 
(C3-C 8 )-cycloalkyl, halogen, nitro, trifluoromethyl or the radical R 5 ; 

R 5 is optionally substituted (C 6 -C 14 )-aryl, (C 6 -C u >aryl-(C 1 -C 8 )-alkyl optionally substituted in 
the aryl radical, a mono- or bicyclic 5- to 12-membered heterocyclic ring which can be 
20 aromatic, partially hydrogenated or completely hydrogenated and which can contain 

one, two or three identical or different heteroatoms from the group consisting of nitrogen, 
oxygen and sulfur, a radical R 6 or a radical R 6 CO-, where the aryl radical and, 
independently thereof the heterocyclic radical can be mono- or polysubstituted by 
identical or different radicals from the group consisting of (C r C 18 )-alkyl, (C r C 18 )-alkoxy, 
25 halogen, nitro, amino and trifluoromethyl; 

R 6 is R 7 R*N, R 7 0 or R 7 S or an amino acid side chain, a natural or unnatural amino acid, imino 
acid, optionally N-(C r C 8 )-alkylated or N^Q-Cj^-aryKCi-C^-alkylated) azaamino acid 
or a dipeptide radical which can also be substituted in the aryl radical and/or in which the 
peptide bond can be reduced to -NH-CIV, and their esters and amides, where hydrogen 
30 or hydroxymethyl can optionally stand in place of free functional groups and/or where free 

functional groups can be protected by protective groups customary in peptide chemistry; 

R 7 is hydrogen, (C r C 18 )-alkyl, (Cg-Cj^-aryKCj-C^-alkyl, (C r C 18 )-alkylcarbonyl, (C r C 18 )- 
alkoxycarbonyl, (C 6 -C 14 )-arylcarbonyl, (C^Ci^aryl-CCj-C^-aUcylcarbonyl or (C 6 -C 14 )- 
aryl-(C r C 18 )-alkyloxycarbonyl, where the alkyi groups can optionally be substituted by an 
35 amino group and/or where the aryl radicals can be mono- or polysubstituted by identical or 

different radicals from the group consisting of (C r C 8 )-alkyl, (C r C 8 )-alkoxy, halogen, 
nitro, amino and trifluoromethyl, or is a natural or unnatural amino acid, imino acid, 
optionally N-(C r C 8 )-alkylated or N-CCCg-Cj^-aryKCi-C^-alkylated) azaamino acid or a 
dipeptide radical which can also be substituted in the aryl radical and/or in which the 
40 peptide bond can be reduced to -NH-CH 2 -; 

R 8 is hydrogen, (C r C 18 )-alkyl, optionally substituted (C 6 -C 14 )-aryl or (C 6 -C 14 )-aryl-(C r C 8 )- 
alkyl which can also be substituted in the aryl radical; 
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R 9 is hydrogen, aminocarbonyl, (C r C 18 )-alkylaminocarbonyl, 

(C 3 -C 8 )-cycloalkylaminocarbonyl, optionally substituted (C^C 14 )-arylaminocarbonyl, (C x - 
C 18 )-alkyl, optionally substituted (C 6 -C 14 )-aryl or (Cj-C 8 )-cycloalkyl; 
R 10 is hydroxyl, (C 1 -C 18 )-alkoxy, (C 6 -C 14 )-aryl-(C 1 -C g )--alkoxy which can also be substituted 
5 in the aryl radical, optionally substituted (C 6 -C 14 )-aryloxy, amino or mono- or di-((C r 

C 18 )-alkyl)amino; 

R 11 is hydrogen, (C r C 18 >alkyl, R 12 CO, optionally substituted (C 6 -C 14 )-aryi-S(0)2, (C r C 18 )- 
alkyl-S(0)2, (C 6 -C 14 )-aiyl-(C r C 8 )-alkyl optionally substituted in the aryl radical or 
R'NHSOD)^ 

1 0 R 12 is hydrogen, (C r C 18 )-alkyl, (C 2 -C 8 )-alkenyl, (C 2 -C 8 )-alkynyl, optionally substituted (C 6 - 
C 14 )-aryl, (Q-C^-alkoxy, (Q-C^-aiyHCj-C^-alkoxy which can also be substituted in 
the aryl radical, optionally substituted (C 6 -C 14 )-aryloxy, amino or mono- or di-((Cj-C 18 )- 
alkyl)amino; 

R 13 is hydrogen, (C r C 6 )-alkyl, (Cs-C^aryl-^-C^-alkyl optionally substituted in the aryl 
1 5 radical or (C 3 -C 8 )-cycloalkyl; 

R 14 is hydrogen or (Cj-C^-alkyl which can optionally be mono- or polysubstituted by 
identical or different radicals from the group consisting of hydroxyl, hydroxycarbonyl, 
aminocarbonyl, mono- or di-^Ci-C^-alkytyaminocarbonyl, amino-(C2-C 18 )- 
alkylaminocarbonyl, amino-(C 1 -C3)-alkylphenyl-(C 1 -C3)-alkylaminocarbonyl, 
20 (Ci-C^-alkylcaifconylamino^Q^ (C x -C is y 

al^lcaAonyl-amino-(C 2 -C 18 )-alkylaminocarbonyl, (C 6 -C 14 )-aryl-(C 1 -C 8 )-alkoxycarbonyl 
which can also be substituted in the aryl radical, amino, mercapto, (C r C 18 )-alkoxy, (C r 
C 18 )-alkoxycarbonyl, optionally substituted (C 3 -C 8 )-cycloalkyl, HOS(0) 2 H[C r C3)-alkyl, 
R^SCO^Ci^-alkyl, (R^^COHCx^-alkyl, tetrazolyl-(C r C 3 )-alkyl, halogen, 
25 nitro, trifluoromethyl and R 5 ; 

R 15 isR 16 -(C r C 6 )-alkylorR 16 ; 

R 16 is a 6- to 24-membered bicyclic or tricyclic radical which is saturated or partially 

unsaturated and which can also contain one to four identical or different heteroatoms 
from the group consisting of nitrogen, oxygen and sulfur and which can also be 
30 substituted by one or more identical or different substituents from the group consisting of 

(C r C 4 )-alkyl and oxo; 

b, c, d and f independently of one another are 0 or 1, but cannot all simultaneously be 0; 

e, g and h independently of one another are 0, 1, 2, 3, 4, 5 or 6; 

35 in all their stereoisomer^ forms and mixtures thereof in any ratio, and/or of their 
physiologically tolerable salts; 

one or more physiologically acceptable carriers and/or additives; 
and instructions for use. 

40 36. The kit as claimed in claim 35 wherein the VLA-4-antagonizing effective amount is an 
amount effective for suppressing inflammation. 
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37. The kit as claimed in claim 35 wherein the VLA-4-antagonizing effective amount is an 
amount effective for inhibiting leucocyte migration and/or adhesion. 

38. The kit as claimed in claim 35 wherein the VLA-4-antagonizing effective amount is an 

5 amount effective for treatment or prevention of a disease or disorder selected from the group 
consisting of rheumatoid arthritis, inflammatory bowel disease, systemic lupus erythematosus, 
inflammatory disorders of the central nervous system, asthma, allergies, cardiovascular 
disorders, arteriosclerosis, restenoses, diabetes, damage to organ transplants, tumor growth, 
tumor metastasis, and malaria. 
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